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(57) Abstract: It is intended to provide a method of screening a nucleus initializer for somatic cells which comprises: (a) the step 
of contacting a somatic cell having a gene which carries a marker gene at a site under the expression regulation by the expression 
regulatory domain of EC AT gene with test substances; and (b) the step of examining the occurrence or nonoccurrence of a cell 
expressing the marker gene after the completion of the above step (a) and then selecting a test substance causing the occurrence of 
the above cell as a candidate for a nucleus initializer for somatic cells, and so on. 
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Mit (Nuclear reprograraming) ^Ji^^^&'i'^^^KM'f- 

fl«^« (es«) ttilLlftKJiScrt^aiiaij: «3£bfc#»-r?fe<9 
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ECATstfe^ (ES cell associated transcript gene) f± N ESlffl^^^^^tgtt 
tlTV^t)«Z)i LT^ ^^H^F-OctS (0ct4. P0U5f 1 i: ^P?{&5 0 mT0ct3/4^ 

V^) ifrfsWftibtLTV^,, ^fc N Ril^ot^^t hT^^^TV^^ ( 

hOctSAitfe- 1 ? 1 ; Takeda et al. , Nucleic Acids Research, 20:4613-4620(1992)) 
N hOct-3/4it^^oV^-C^iESlHIa#mW^^a^i^E0^ bfc £^ 5 ##r±3fcv\ 

r^S:ECATlat{5-^s ECAT2it^^\ ECAT3at^^ N ECAT4it4£-^ ECAT5it^. ECA 
Tat^T-63t^T-. ECAT7jfrf5-?% ECAT8it{5^, *3 J; OTCAT9it^ t fit£ L (WO 
02/097090 o ~<^5^ECAT4manog£^J±fr3H^Xfc^ ES&fflfl&^W 

ui, K. , et al. , Cell, 113: 631-642(2003)) „ ^ fcECATS fiERas t fcP^frfHSB 
^T&tK ES^J3a^ii^^iti _; 5H^"efe ; 5-^^Kb^^-^oTV^S (Takaha 
shi, K. , et al. , Nature, 423: 541-545(2003)) 0 

^fcECAT3(iF-box-g-^T^^^^01ffis Fbxl5"T?fc <9 „ F-box ^i" 3 r. £ h 

tr^^y - £#x.feti/-cv^ 0 ECATsit^^^japgPiR^^f^ffb 

fc^JH, ES«#M^^H- ; FX*> ; 50ct4^Sox2<Z) 2ot £ t> teWW^ISaPfiP* 
StfTl^ t hfak ftofc (Tokuzawa, Y. , et al. , Molecular and Cellul 
ar Biology, 23(8): 2699-2708(2003)) „ 

ECAT3 (OW^^M^ 3 7c ^ ECAT35tfc^<Z)=i— <fj ^HJfclZl 0 geo (£#7 

r. i^^ECAT3st^«. ES«0|i^Jt5S^^ oT^©HT•-efi^V^^#X. 
fettTl^<5 (Tokuzawa, Y. , et al. , Molecular and Cellular Biology, 23(8): 2 
699-2708(2003)) 0 
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3t^*#^**fc#3fWI&SrfMbyS:o M^l-f^ ECAT3st^^— #~ 
attest? fc S /3 geoatfs^ & 7 y * >T ^ Lfc / y ^ <4 * fab fcfflm ( V l/'* 

^m^bfc 0 r<D^#»^?WLfc^^: s ECAT4^0ct3/4^?i.b N ES«£L 
jjWJI&*SWSi U * bTECAT3it{S^g£^ £>*Lfc /3 geo^Ji, Ltliifttt ft 

o r. t $m h fa £ o fc Q 
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fc^M^ h f± £ b ECAT3<£>^ft 6>T „ ECAT2-^ECAT5^(Dfih,<DECAT^P LT ^ 

(ECATlst^^, ECAT2ifrfc^ ECAT33t-<£^\ ECAT4at^^\ ECATSitfe^fN ECAT6st 
{h^ s ECAT7jtfST\ ECAT8ifrfc^\ ECAT93t^^*3<ttJ«Oct3/43t^^) ttWffrfcE 

sW-e^M^J^^i-sat^-^^feSr b&tobtix^&ltib^ v^Tn^ECAT^ 

ov^T^fulBo;*^ U— ^i^zi/Bv^r. k&X%% 0 WK, ECkTAfc^-%: / y ? 

ECAT2*3 J: U«ECAT3 ^ \zi W^J fc^Jffl $ frt S » 

„ ifttt^fitK — ^-«^LIF^CQES^*^ • #fg«#BT-^ 
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(1) SIT(D (a) *5«fct* (b) (DJLU&'gtt, #mi&<Dl$mi&{kfa'K<D X * V 

(b) tuta (a) oiiwt, jt{5T-^m»^mm<^^M^i)i^s .Kffll 

(2) ECATat-fe^^ ECATlt^ ECAT2l^ E CAT 3m. 
£hF\ ECAT4jt-f5^, ECAT5i^ ECAT61& ECAT7afi5 
^\ ECAT83tj5^-s ECAT9tfe^J;t;Oc t 3/4ifef^&l^^tl 

{g^, ^^mig^^fc^r^bom^^^Sitfe^-efes, tula (i) 
(2) mm<Dx? V—~lsyjyfa 

(4) ffctspufefl*. ECATl^iuV- Zr— mfctt S s^-f ^Lfcit^^ra- 
^1-3f£«T?fc3. itufB (1) ~ (3) l^ftsWEtt©:** P — ^l/?Jj%ks 

(5) ffcftHfl&tf*. ECATat^l-^— # — at^Sr/ y^>f ^bfd&fc-^&tf; 

(6) ECATIWECATI^ ECAT2lfif, ECAT3tfs 
^\ ECAT4l^ ECAT5t^ ECAT61& E C A T 7 aS-fST- 
N E C A T 8 'm.i^-f's E C AT 9 jfrf^fe XUO c t 3/4itfe-T-^bS4R$tb§ 

i ^fc«2^_h^jtf5^--trfe^. strfB (4) t-fcw: (5) mm<D*? v—-^^ 

(7) J^T^ (a) (b) <£>XH3r^&\ tulH (1) m^<DX?V— 

yjrm : 

( a ) E C A T 2 i&teT fcfflim&Sk&P tHfrf^ & S v 9 << V L fcat^^- £r 

(b) tfffiB (a) 3Wy&*^^©^#3teJ&©^r*l«r1W^ 

(8) j^t<^> (a) *5«j;t)« (b) oxg«r-^tf % mm (i) iB4feo^ 
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firm : 

( a ) E C A T 3 fcfcttmMffi&Mtett'Strflttett S y 9 4 ^ b^cstfe^ 

(b) pfia (a) ©ig©t, 3^y»Jf64 , "e©^#ilwii&©^*wi^ 

(9) (a) *3j:t* (b) <DXm£raii\ SulB (1) IB*»^^y— 

( a ) E C A T 5 it^^^^Wttit^^^^tf®^^ / 1? # <4 f LfciSfc^Sr 

(b) s&iB (a) <dtm<di&, mnmM^x-cD^mm^m^m^ 

C$*fcl»ftRSr#»«l©»SJ»lftiMll«f £ b^W^S XH N 

do) j^t<^ (a) *3«fct* (b) ©xmsr^tr % stria (i) flBfto^^y— = 

( a ) E C AT 2 jffe^ctt^E C AT 3 itfcT^ *tl^ftmffitBtt&*&tt'£ 
t? jtfc^&r / trims bfcit^T-^-a ^T-f 5 t x mfcMo'S. t 

(b) BUlB (a) (DXS^s j^^N&^O&^fflfl&^&SrW^ 

(11) E C A T 2 atfe^ BCAT3 jtfc^S, -^tt^tt^^ 5 SI^Mftmfc 

^tvy^^y^titv^s, stria do) ia*<D^ p— 

(12) E C A T ot^-^ ^^J»#atfe^ ^tzWte^ & / V 9 << ^ 

Lfc3tls-T-^^^^^"i" ; 5#:«"efe ; 5s tula (7) ~ (i i) wr^ta*^ 

(13) ^t<£> (a) *3«fct* (b) (DTM&*Ste, Stria (i) ta«(^^^y— ^ 

( a ) E C A T 4 stfc^ KMnm^m^ tritfc^ £ / y * ^ >- b fcitfe^ & 

(b) stria (a) ©it©ts siRt^^-e^^^^^^ri^^ 
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(14) s e c a t 4 ans^ ^K^wwttat^J 1 ts aws^ -y?^ 

(i 5) ^t<?> (a) *5«ttj« (b) (Dig^tip, huIB (i 3) ia*fe<^^ 3; — 

( a ) E C A T 4 sfr^ te^Mt^*^ 3r^tP3ftfc^ Ir/y^^Vb fcitfe^ £ 

(b) fltriB (a) (7)x@ofi, mtKm^x^^mnkcD^m^m^ m^m^ 

(16) E C A T 4 jt^^^JBttst^^-^tfrn^^^ / y ^ 4 

(17) stria (i) ~ (i6) ^-rfrfrffli&v * ? v — —isyftm&m^xwfi 

(is) e s«**<^atfeT-*fc{^^^^s-efo6, fltrta (1 D mm^m 

(19) E S»NAT ljt^fflfeSRE S^fflJ^T'feSs mfIB (18) |E«<£>$t 
(2 0) NAT lt^liE SlBtelCft*t5!i)Is 

(2 1) cDNA7^f^y^ ^y^l7^f^7P^ ;£fcte&BMfi!±i^ 
mflB (2 0) ia*£<^W, 

(2 2) ecat3H£t-^-#— Jt^^r/ ^^^^bfcjt^^-e^r-r^y 
y^^^o^ ttrtB (D ~ (i6) v^-f^^ta^^^^ v 

(2 3) /y^^fyv^ ECATitfs^^— # — jfite^Sr/ 
fcm{5^$r^^t?'aWi- ; 5y y^-f Mia (2 2) fBSfetf^/B . 

(2 4) ECATl^ECATl*^ ECAT2t€f, E C AT 3m. 
E CAT 431^^ ECAT5l^ ECAT6iSfi^ ECAT75t{s 
ECAT8l^ ECAT9l^*5j;^Oc t 3/4ife^«^tl 
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5 i*fe«2^_boat^"efcs^ striB (22) *ytw: (23) ib*^/^ 



2) 



( 2 4 ) v ^-rti^mm^mm ^ 



(2 6) ECATat^^mus^is^^j: vmmn^^Lrt&iiLm^—zi— 

(2 7) E C A Tlfe^^ E C A T 1 tfei 1 , ECAT2f^ ECAT31 
IeTn ECAT4it'|£^ E C A T 5 iafs^ E C AT 6 ECAT7lfe 
^\ ECAT83tlK^ ECAT9l^j;t;Oc t 3/4lWf,I^§tl 

§ i ^fc«2m_h(Z)it^-eft>5, tufa (2 6) tai£o#:» s 

6) *fc« (2 7) |B*0^«, 

(2 9) E C A T JtfST- ^r— # -it^T- 3r / 5/^-^ Vbfcjtfe^^'a-^ri-S, 



WfjfB (26) 



(28) Vvf ^fBl|fe(Df$» N 



(3 0) ECATitfsT-^^-^-m^^y y ^ >" Lfciite-?3rtf^-eM" 
SulB (2 9) lB«(^#:m> 



(3 1) ECAT4i^t-7-^- ifrfK^&r/ > l.tiA^^^-V^ 

^-f35MbE S«l?fe5 s ftjfB (3 0) fB«(D#:« s 



(3 2) E CAT 



^«$*wt, tfrta (3D mm 



(3 3) J^T<Z) (a) &£X$ (b) OX®£r^tf\ ES««©51iR^: 



(a) ECATitfH^-O 

(b) ttrta (a) ^-x—mttmjmm&vsmm&bvxmU't 

O _M3E. N 

(3 4) ECATlfeW, ECATiat-fs^s ECAT2ffei 1 N ECAT3 
Stte^ ECAT4H5^ E C A T 5 jfrfS^. ECAT6iH£^\ E C AT 7 ifi 
ECAT8ljs^ ECAT 9 it-fS^ <f0«O c t 3 / 4 m^/^ b«l £ 
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ti5 1 ^fc(i2^jt<^3t^-7--t?fcSs mm (33) mm^mtR^, 

3) tz.it (3 4) mM<DMtRJffe, . 
(3 6) SIT(D (a) *5«tt>* (b) ©Ig^ttf^ SulB (3 3) WMoWfafrfe 

♦ 

(a) ecat 2mm^(Dm^mwmm-^vmmmw^^-f^m.\mmmmm. 

(b) mfia (a) (DxfMoft, mnmM*x«<D±f?mm*Bsmi®j&k x^xmn-r 

<5XfJL 

(3 7) KT© (a) (b) <DX@£rg-&\ ttrlB (3 3) fB#c<£>31tR#ife 

* 

■ 

( a ) E C A T 3 it{S^^5SJl«fif«- «t t> Z&WMftW 

(b) tuts (a) (DXfM^its mi^m^x(D^mm^BsmmMb tti$it 

(3 8) J^T<^ (a) *s«fct5 (b) ©XgSrg-tf, WIB (3 3) f2«<Z)3ti>Uf*fe 
( a ) E C A T 5 m&=?<D&WM!&Mi ^ «t 5 3§3LPSii & g 5 ^^J»'145t 

<5Xfjl>, 

(b) SulB (a) cDXfltf)^ 3a^^**^©^#*Wia*ES*R3WlJfei: L-ca#ii- 

(3 9) ^T© (a) *5<fct>* (b) ©XeSr-g-tfx fufB (3 3) |B*S<DjitR#$£ 

♦ 

( a ) E C A T 2 31^*5 it^ECAT 3 atte^^Hflii^ffc <t U BOSSES & 
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(b) ituta (a) <djlu(d^ mumM^^^^^m^^ smm&t ltsiri- 

(40) E C A T 2 it<f5^£5 i^ECAT3 tfei^^^rif f tl- J: t> 

5 &gft s flat fc> ^e^tiH s 3l#J»t£*^tf s #^i- s > ftriB (39) ie*& 

(4 1) £(T© (a) *5j;t>* (b) (DJM&^ts^ StrfB (3 3) fB«©WCfrfe 
( a ) E C A T 4 m&P<0&£Mtbffl&te «t U 3§ Wlti SrS»t 6fi«^^IJW'145t 

(b) ffrfB (a) OlgOl, TltRitffi^-ecD^m^E S#«i: LT5lJX-r 
<5X@ N 

(4 2) *MWia«s^ ECATat^f^S^ilWilfi^Eii: i5 38SWIflP«rS»taffi«^ 
15 # — 3t^*#Ab/t^^— Sr^W*f-S(WBia-e*>S. SfrfB (3 3) ~ (4 

(4 3) ECATl^ECATllfe^ ECAT2l^> ECAT3I 
fS-^s ECAT4lfe^ ECAT5lfif % ECAT6lfrf- N ECAT7ifi 
-J\ E C A T 8 aa/ISTN ECAT 9i^*3=t^O c t 3/4ife^bl^$tl 

20 « i*vttt2^±<oate j F-e*)* % HfrfB (42) K*a>5»*t£i&u 

(4 4) tuta (26) ~ (32) \^-mfrmm(Dmm&(D^ mm cd ~ d 6 

) v>Tfta>tB*fc<0;** y — =^^^fe*/trifl&ia (33) ~ (43) v^T*b#>fB*fe 

£5®*^ ^ *3 s ira > 
(4 5) mifB (1) ~ (16) \*?fifr'tiM<D x # V — ~>ryjj&;K38^Xtim 

25 L^C^-^-itfS^m»^fc«^#«, 3g= L < ^Mia (3 3) ~ (4 3) V^ 

(4 6) &T<D (a) *5±tr (b) ©XfeSr^tN E S lm&<D$&fc • #tt§i4$£ 
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(b) HUlB (a) clg©f, ^^#~mtitt&&Mtifc<Dft&<D&M&M'<* 

(4 7) ECATjftfc^tf^ ECAT1I& ECAT2lfi^ EC AT 3 
ECAT4I& ECAT5t^ ECAT6l^ E C AT 7 3S: 
£rtP N ECAT8l^ ECAT 9 3tfc«5 <fc TJ* O c t 3 / 43tfc^ 6>38iR£ 
ttai^^W:2£AJi03te : f : t?*)S^ B&fB (4 6) |H«©^ ^ U — 

(4 8) at^a^ m%mm 

6) (4 7) lEifc©*^ V — — ^^^> 

(4 9) EStt^ ECATlfei 1 # — itfc^£r/ y^>T ^LfcsfrfST 1 

^tt5ESttt'l)5, tufa (4 6) ~ (4 8) v'vf fr^fB*©* * D 

(so) es«^s ECATi^i^*- m^%; ^u/tat^f 

Ir^ttftSESWfcS, S&IB (4 9) IB**©-* ^ ^t&N 

(5 1) ECATlfe^ECATll^ ECAT2l{^ ECAT 3 5ft 
<g^\ ECAT4t^ s ECAT51& ECATBl^ ECAT7t^ 
^ N ECAT8lfe^ ECAT 9 it<fH^£5 £0*0 c t 3/4i*^/^6>i§iR£^ 

5 i^fc«2^±^jt^-efe§, mm (4 9) £fcte (so) tsa^x^y-^ 

(5 2) J^T© (a) *5<£U* (b) <£>Xg2ra&\ MfB (4 6) !B4fe<^ ^ U — 

(a) ecat 2m^\-mmwmmB^^m^^y ^^^^vtcmm^ 

(b) FttifB (a) ©xm^ft, S^Jfi^-eo^W^^^rP^ m^Mti 
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(5 3) £tT©' (a) &£X* (b) ©ZDgSrg-t^ HftfB (4 6) fB*(D^^U — 
( a ) E C A T 3 jft^ £3gM»t£ftfc^ £l3 tf *fH^ & / y * 4 > b fciUS^ 

(b) ffrta (a) ©ig©t, ii^^^-e^^M^^MM^ 

(5 4) &,T<D (a) *3«tt5 (b) (DXfS^if. itufB (4 6) IEgc<Z)^^lJ — 

( a ) E C A T 5 ifrfS^- ^MMWi^MBT- Sr-^tf 3t^^ £: / $/ ^ -f ^ b fcitfc^ 1 £ 

(b) stria (a) (Dxis^f^, mnmM^-^^^m^^m^m^ 

(5 5) £IT<^) (a) *3«fct* (b) OXfS£ratJ\ fufB (4 6) fB*<^^^y — 

( a ) E C A T 2 3t^*3 it^ECAT 3 K „ **L^*blSI^ BTOtte^ 

tsto&fr&S Vt^^s bfcJtte^&^^Tt-S E S jRflfl&Sr, E S #Wfl&©*$Mfc ■ 

(b) ituffl (a) CQXm©^> ^Xittfi^-e^^M^^M^fi^ g£4l#7» 

(56) E C A T 2 ifrfs^ iECAT3 Hk&=P&^ ^M^Wl 5 ^OWttitfe 

■^-c/y^^frvcv^ stria (55) ib«c<z)^^ y — =-^^m^ 

(57) E S N E C A T jfrfST- ^»J»t4atl5^ £r£ tf WL&fr % J y 9 << 

^b/tat'te^F** j E-"c^'^ri~5E sunflgTf^bS^ stria (52) ~ (5 6) vvfaxa* 
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(5 8) &Tf<D (a) (b) (DXfS^tr, ittfgB (4 6) %SM<DX?V — 

( a ) E C A T 4 SfrfS^ ^3jP»!4m-fcT- Sr£t? *4SiP & / y ? 4 f LfcaHSHP & 



(b) stria (a) (DXfecDtt, mu^^~e<D&femm,<D^m&m'<s 



(59) e s mfai&K e c a t 4 m.tettmfi\wi&^te^&^tfT&fc z f L % y v # 

-f >-Lfcatf5^^^n^^ri-5E s«i?fcSs huIB (5 8) taf^^y — 

(6 0) stria (4 6) ~ (59) ^-rM^m<D^^ v—^>^m^m^xm 



(6 1) 7^^tt0»tfe5, StffE (6 0) fB*c<7) E S «(7)5fe& 



(6 2) jfiLits^^Tfea, mriB (6 0) iatt©Es»iiao*^b 



mm 



WW 

(6 3) ECATat^^-#-»(£^£r/ >- bfcjft^«r^i~S ^ 

y#>0~<?t?X<D^ BUlB (46) ~ (5 9) Vvf *T^|B*&<£>;* ^ P — = V^jfeM 

(6 4) ECATl^i-v- # — it^&r/ y^-O'b 

^3t^Sr*^E--e^Wt"Sy SufB (6 3) IB^O^ffis 

(6 5) ECATi^ECATlife^ ECAT2S^ E C AT 3 5a 
ECAT4lfrfS- : ?\ ECAT5it{s^-s ECAT6l^ ECAT7l^ 
^\ ECAT8l^ ECAT 9 ifrfc^SS £ t>*0 c t 3 / 4 £> 5t£R £ *L 

Sl*ytt4 2£iLJi©aie : fr?*)«, StilB (6 3) (64) fB^OlSffl, 

Tkfe^, m^mMM.i^^tM^h(o%R^^\z.^m.^xh^, stria (6 



WO 2005/080598 



PCT/JP2005/002842 



1 4 

» 

3) ~ (6 5) V^T^fBite^ffl, 

(6 8) ECATlfi^ECAT litter ECAT2l^ N ECAT31 
5 B=f-^ ECAT4t^ ECAT5l^ ECAT6it{ST% E C A T 7 3lfs 
^ ECAT8jft^p N E CAT 9itfe^*3«tTJ ? 0 c t 3/4 it^P/Si>£>51tR£;fa 
51ifcl±2 £A_L<£>3g^^-e *> S > tufa (67) fB*t<^ E S 

(6 9) ^-^-jtf5W\ »J»ffijte^, M^^v^fCitfc^ 3S«* 
mfS^, ^^mm{5T-^fc«^tLb^m^^^S*^-efeS, tufa (6 

io 7) jifcte (6 8) ta«^ e s wm, 

(7 0) ECAT»HT-(-^-^-afK^^y Lfcit^£r^j|rf-£u 

tufa (67) ~ (69) v vfti^iatfeco e s 

tula (70) ia«c^Es,«, tebmz 
15 (72) ttrfa (6 7) ~ (7i) v^-ftL^ia^oE siffli^o, ttria (4 6) ~ ( 

mil±s MMM 1 (DWLM*:7Fl.tz.m~?foZ> a ECAT3" 890/5 geo -^!7^ £ V^M b 
20 fc 3J i lE^ESlffl^ £ U G418^S^ Lfc^JH:. 0ct3/4*5 «t tManog (EC 

AT4)BW4©EStlljlBia^l±13SU/tr. £ ^LTV^o 

H)2f3\ ECAT3 " 8 9 0 /3 geo ^!7^ J: <5^-iib^lJ ^^^JE#ES|0^i:^rl!!j^b 
N G418-e51iRbfc«^7n— iM fp< MJ— (FACS) T?«¥*f Lfcj^&aH-en? 

fe^o i^stf (iu^wt) ttt^ wi-frBm, (m ^Fusion) (fsc) \-±m 

25 2{g£&^ DNA4 (PI) h A^W-t frofcr £: LTV^ 0 

HI 3 ECAT2it^ J ?-<D^-»Jl& • ^S^m^RT-PCRT^WUfe^m^r 
^-MlTfe5c (A) {*RT-PCR^ c t5±iipgf-'Y^/l/tf25llI^^ilU^^:?r^b > £ 
(B) «30HI^l9Mb7t^%^-r o ESGl«ECAT2©|^m^x NATl^xK^x-Y^ 
=a ^ b /k-efe^NATl(D^^:&J|i- 0 ^ V— ^^T<^lffl^ • lllt^feit^ECAT 
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2^fc^NAT10^5i.^^i" : V^-^l : *$MbMGl. 19«, V— ^2 : ^MfcMGl. 19 
%Mks : RT-MG1. 19j», ^4 : *5HfcRF-8«, W ^5 : ^MfcRF- 

8&HJ3S, V— ^6 : RT-RF-8&EBI&, W-;X7 : J®k ^8 : #b|ft N V— ^9 : Wfl§c 
, V10 : ftH, V— ^11 : fls|ll, V12 : ^l*) s V— ^13 : flfe % W—^14 : 
P, i/15 : ^16 : JM, I- — ^17 : ffljl, ^18 : V— ^ 

19 : >« D 

04tt, ECAT23ft^ Sr /3 geo ( 3 #7 ^ b t v^Bttit^O 

ffi^stiS^) * fc teHygro ? v v" > HSv94 % ft *6 

m-efes D 0cf\ wTtt^^^ ta -*A©*;v , »ES5iwiia©3te*sr^t"o ^fcia^, -/- ( 

— i-^No. 27, 35, 36) f± 0 geo-^ ^ — tHygro^ ? — (Dm^X^mBM^M 
r bfcECAT23t^W^^ES|0^|£J|I:£r, & -geo +/- i'No. 78, 30, 32, 

33) f± & geo^ bfcECAT2it{5 J P^^n«ESMO^^: 
£r N ^fchygro +/- (V— ^4, 7, 31, 34) fSHygro-^ $ — X^iWM^^M. - b 
fcECAT2it^^^X ta g£^ES*ffl|& ^tl^fl^iTo 

m 6 tt % 0 geo-<^ ^ — £Hygro-<^ * — ©MftffiWi^^ bfcECAT23t 
^^ce^ES»^*3V^T, ECAT 2itfHHF©|S?a^^ bTV^S £ i: SrffitlB bfc 

in 7 r±s E#EsjHBia (rfs) t mmm& t (Dm^^y n — im h ^ — ^ — -e$? 

*fbfc*&*«r^*t-0-efc*o ^tt«^S& (EGFP) 5:38^1-5^** (CAG- 

EGFP-e r> ^ ) \z.& 5f5i~ 6 J»» £ jE$"ES*fflfl& &DC300V*3 J: t*500V© 2 %z{$XM& 
(0^RF8/T CAG - EGFP ), SB, Bk^fcj;5BGFP|l|H!fc^^o/tjlWJia©S!l^Sr7n 
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^ _ $ —x*ffi ffi bfc^m^r^i~HI"efe 3 o NATiaft^HF SyfT&h ES» (NAT1~ 
'- (neo/Cre) ; v-^Ifttm^^*^) SrfflV^T, 0 7 i: H3«<B^ft 

g] 9 fi N JE1tES$UI& fcNATljft^fV vVTV fES^to^^ft^tt^P^fc^ 
i^t^77-efc5„ iE^ESM ^fcfiNAT l&^V TV bES»ir, ECAT 

RF8 / t f b x i b - / - ) . rf8 £ ECAT 3 S vt<< t? * (Fbxl5" 7 " ) & 5|5|^II*HJ^ i Oife-^ 
mm^Wz. Tm CNAH- 7 - (neo/Cre) /T F b,15_/ ") ; NAT litter J yPTty Y ESfaflS £ 
ECAT37 y^>f ^^^(FbxlS^^SjfeJjmMir^I^^^o 13 81*1 f± 

ft if <£>H&#fc J:5i*l4 x IUPAC-IUB <£>$?j£ [IUPAC-IUB Communication 
on Biological Nomenclature, Eur. J. Biochem. , 138: 9 (1984)] > r^SIB^J 

^Klfa^^^oV^T rECATiafK^F- (ES cell associated transcript gene) J h V& 

N ECATiatfe^, ECAT2ilfeT-. ECAT3itfK^ ECAT4j&^^ ECAT5S£fc^ N ECAT6st 
^ N ECAT73t<&^\ ECAT8stfc^\ ECAT9*^?\ Oct3/43S^^#tf 6>^S (WO 

02/097090 o zMfifoWlcasv^T rECAT3frl£T-j i: v> 5fl!f&<£rJBv^4§-6\ 

Mfft^OSCT, ECATCOcDNA (mRNA) ©^&f> ECAT©^/ ADNA*it*ti&^ 

< 

r.txbECAT cDNAO-^^^M ■ fc hM©ifcgia?!I*5«fct*T ^ /^E^I^oV^T^W 
0 02/097090 ^#R^SB^$ttTV^ 0 ^JftB^IB^fcfcV^Tii. OT^K^J 
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mm 
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25 



mm 



:26 



ECAT8 



IB5U 



27 



mm 
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IB5'J 



29 



■§-:30 



ECAT9 



IB^iJ 



■&:31 



32 



mm 



33 



1B^IJ#^:34 



Oct3/4 



mm 



:35 



36 



MBffI#- 



37 



:38 



15. 



20 



rECATat^^J (ECATlit<f£^\ ECAT23t>fc- : f-, ECAT3}f{S^ ECAT4itfe^N ECAT 



53tfc^ ECATeiUS^ ECAT75tfe^ ECAT8jfrfS^\ ECAT9it^*3 £ tj«0ct3/4jt 



10 IBM^s l^b< MfMli^S;^^ 



■Tjkistbz mmm tm^m m& & w-r & i«gE#j & 



09 X. f«^ig : 6 X SSC, MM : 65°C<D#:#^#ff btb^o 
TECATJ (ECAT1 S ECAT2 n ECAT3 n ECAT4, ECAT5, ECAT6„ ECAT7, ECAT8, EC 
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at9*3 «t twct3/4)' (Dmmtats mm^m^K^ l^t ^ j mm\\ & & 

*3SM tts £AT<^ (a) *3 £ XI (b) OX© : 

(b) iufa(a)<£>x@<Df£, •7^-*-i^iiw^mj|^f«^i^> 

HirlBT* rECATat^J =ft##Jfc^ ECATlatfc^N ECAT2fcfc-3% ECAT3jt 

20 <&?\ ECAT4at^^\ ECAT5it{ST\ ECAT65H£^ ECAT7jtfsT. ECAT85tfS^ ECA 

0 ri^fcfcmuu ^^j^f*i*fc«2~3^i©ECATat^©m^ 

^r^rffc^So 5 Mfc#Jfcf*ECAT23itfe : y i N ECAT3it^ N ^fcECAT25t^ 
25 ^^ECAT3it^^<Dm^t>^:^M^$^6o 
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jt-e^N S3t^^^ scatter ^^m»^^fc{±r.fLb(7) 
im ^ y ^w^it^ (tet) „ jj-r-vf i/^mm^, -^^^wsab=f (ze 

10 N YFP (Stfe^^^^K) it^. RFP (*fe£bfc*>v^SC) itfH^s 
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2 0 

^>-ftttjt<f» (neo) h $13=7? his?— ( 0 -gal) £ Oife-^at^^T'fc 

£l_h<z> J; 5 fc*^ tfHftfc^ttvvf tt^^H^^JS^iT'fc 9 s- zl<d£ 5 

T©ite^t*t5o ^Wt-ri> Mx.^(D jitJfiL^«s fffl^# 

ft^#»^,mm£M (M4#«) > (2) |S^ltf,»SSs (3) 

(D^m^ftit • &m&%m$z £ ^tt^mk, (5) ^ esm t (Dm&Mi&xfo 
(l-D mfc (-^vx) &fflm\sX-r*-**-ti&.& : ¥'&&&&i£z>ft& 

mPf Sr^J/BLT^— # — 3ft^f-«:#^**S*B^W:> ECATst^©^ 
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(l-l-a) ECATite^^«i-6m^ 

©&f^v- # — itfc^Srllq^iirS ^b&, rECATit{K^^^— JtiS^^ry 
n ^e— * — &#7t — >f y 7" A ^7'-<7 $ — £rt§ IrHI^ i^V^f fc# 

yA@2^IJf-± N M^.f'i^^JT rt -^^ <w_ ^'^fc ; 2» Mouse Genome Resources (http://www 
. ncbi. nlra. nih. gov/genome/guide/mouse/)#^*5V^T|£^^p-t?fe5^'^^i:©IB 

n^n^mm vxmn^-r % - t #s-e£ § 0 ^^©m^te, sa^-^- : 1 > 

3, 5 S 7, 9 S ll s 13. 15, 17, 19 s 21, 23, 25 s 27, 29, 31, 33, 35^fcf*37^|B 
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ial artificial chromosome) 7 -< ^7 P ^— (Invitrogen) ^PAC(Pl-derived artif 
icial chromosome) 7 4 ~f^7 V — (Invitrogen) ^p&^lif bfrl%> 0 

gtife^SECATJft^yy Af^^ft^tS (^Ts ECAT^V A^Ai:^-r^5) „ 
£ «Mg*fcA«rtfc£f 5' fldfttts (5'T— A) «h 3' IBJ]^ (3' T' — A) ^ 

7 ADNA£ri» bTPCR^fT if £ 9 *UWi _; 5 0 - - 

DNAi tttt, ECATjt^^^W-T5^l>^BACy n — y©^; ADNA^^f 
3 „ PCRtf) ^ 7 -f ^ ^ tulBECATstfH^ 7 ADNA<Dl2^lJ S<3 # Wtft~t 

^-h7S'7 B I^^J'f-fy^^-i:tT^ 0iJx.(^IRES (internal r 
ibosome entry site) - 0 geo ( J3 7 9 b 9 S#'—*i t ^Jr^4 ^^iftttit^^^i^ 
ifrfS^) (Mountf ord P. et al. , Proc. Natl. Sci. USA, 91 : 4303-4307 (1994) 

) ^r-g-^T-t-3pBSSK(-)-IRES- 0 geo^ s IRES-Hygro (^W ^n-wf v^ftttifrfK^ 
) tf-fey hSr^-3fr^-SP«©^^— *ifSr^»f ,S r i:3&St?# 5„ rr^IRES-Hyg 
ro#i? 5/ h fi N ttulBIRES- 0 geo^7ir y h (D j3 geoglS^^Hygro (Invitrogen) l£g# 
£ ft if ^ «t 9 ff$H- 5 - £ So 

^AKlJlV^SESlfflfl&i: LTte> RF8*fflflS (Meiner,V. et al. , Proc. Natl 

.Acad. Sci. USA, 93: 14041-14046(1996)) „ JIjNBA^ (Li, E. et al. , Cell, 69:915-92 
6(1992)) „ CGR8$|Bfl& (Nichols, J. et al. , Development, 110: 1341-1348 (1990) ) . M 
Gl. 19*flJS (Gassmann,M. et al. , Proc. Natl. Acad. Sci. , USA, 92 : 1292-1296 (1995) 
) ^ rfrlg^frTV^^r^ESMg 129SV (No. R-CMTI-1-15, R-CMTI-1A) s ^ty 
*ESjWJS C57/BL6 (No. R-CMTI-2A) s ^ES&fflJj&DBA-l (No. R-CMTI-3A) (£*± 
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tfyJ-J Z/Jf^-??'— <DES^H|^(D^Af*> xv^ fp^l/-^ 3 y (Mein 
er, V. et al., Proc. Natl. Acad. Sci. USA, 93: 14041-14046 (1996) ##!#,) N V i/gfe 

Ut°i/K (Lipofectamine, Lipofectin; Invitrogen) £/BV^ S^lfe^ if ^ £ ^ f? 

LT^l^clJ-ifV^cz y J: i9fit|g-r3:: t^~e#5 0 5 LTECAT 

IfflJlSO^^s J^T^IB.^ : 15%FBS N 0. ImM Non Essential Amino Acids (GIBCO BR 
L) N 2mM L-glutamine s 50U/ml-<^ is V Y\y~f b T>f 0. llraM 2-ME(GIBC 

0 BRL) /Dulbecco' s Modified Eagle Medium (DMEM) (DmM^^if bfrl& 0 3;fcrfT 

m^mm^m^ (M^fiAB^^No.R-Es-ioi#) %m^%^.th-?%z> 0 
*>*mfrbi%mz x V mu i^fcmm^M^mm^m^^sTommm (Meiner, 

V. et al. , Proc. Natl. Acad. Sci. USA, 93: 14041-14046(1996)) £r/BV^-C % & < , 3; 
fcflf| 1 KB n B ^rfflV^TtiSV\ TffJM £ LTJi, ffl^Llit. PMEF-N N PMEF-NL, PMEF-h\ PM 

ef-hl (u±±u^mm) ^^7^-^wwbti5„ 7 j—y—mm-t 

% W bv^^ycMfSr fcfcj; «9it^lS^#lh$^cft^ES«(Djt*^V^ 

3:7c, ES«(Z)j#*^joV^TftfrlB7^--^--|ffl^^V^^V^^^ N LIF (Leuke 
mia Inhibitory Factor) £r$siP LTlg^&tT 5 - t S-„ LIFi: LTf*^ 

ituiB^— yyr^f ^P**.? ^^i-5ES«tr^^^^^AbTy ;y 

£^r>^ (M^^C57BL/6^) ©KM (blastocyst) \Z.J i/v^ ^ f U mtWi& 
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o ^:(D^^-*y^rt7^tm^(D^r^^ (C57BL/6^) t Sr^SB^s # — JUS^F- 

0 a^ES^J3a^#^i^^ROECAT3t^^^ LT«, ^#:^^^ECAT4^ft^^ (Mitsu 
i, K., et al. , Cell, 113: 631-642(2003)) «&f — ^\ ESjM<D»? 

^IfCT&V^ECATjt^^/ *?#7t7 h~t%M&n, ^Tn^^^^^(DW-1m 

!&mX*t£^ECATm.fel L bVXl-$, ECAT23HS^ N ECAT3st^s ECAT5it{SWW 
b^5 0 -f"^t?*>ECAT3jt^^^MbT^5:fi^ (Tokuzawa, Y. , et al. , Molecular 
and Cellular Biology, 23(8): 2699-2708(2003)) &C^&;fL5 «fc 5 ECAT5itfs 
^tMLtfiJiSIt (Takahashi, K. , et al. , Nature, 423: 541-545(2003)) 
§HS cfc 5 mfcECAT2Jt^^^oV^Tf^f»(^^»!j^*5V^T|J]feT0^b^^- 

*>ECAT2atte J P33 cfcTJ«ECAT33t^^^ES^^^>IS^7^{t^^ < ^fltfc: 

V^#) s 7}N^^M^">^S5i5<^#:»SrffiV^^'^«s ECAT2ifrfc^ fc teECAT3it 

mm-tz^tm^ bv\ 

#L#^ h ECAT2itfc^£3 J; t^ECAT3^^ feftftfcftm * S> b "V & 5 0 
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/W 4 >"*r$x$:ft9&i-Z> - 1 tfs-e# 5, M X. fc£ECAT2iH£^ <£> 3fr=E- ^ t7 

* £ N ECAT3ifrf^tf) afc^S*^ !> ^ ^Sriia^ ECAT2itfe^ £ ECAT 

M x. tf* is yfttlfE? £ ^ << ? n ^ 1/ >>mi&&B=F) «t 5 — SKiaSiR 

ftflsftj fcu ECAT2aH£^ irECAT3at^^— at^^g^i&X hfllt^ 
;V/ yVJ'Wf?^ ECAT23t^^i:ECAT4]g^^^W— atfc^-g^X fb;fl 
fc ^ ^VV yy^yr^ ECAT2am , fS-p £ ECAT5a4{H^ — # — atfS^ K: g ^ 
X h frlfc ?-?)VJ t? * , ECAT3it{s-? t ECAT4aH£d^^— # — aUST"^ 

g^ilx fetbfc^V/W ? 4 l/^ty^, ECAT3itfeT- 1 ECAT5it<i£^S-^~-#>- 
-fS^-g^i&X fetLfc^VW >y ^ ^ ECAT45t^ tECAT5m.{^^— 

*L 6 „ 0 * b < f^ECAT2jtf5- : F £ ECAT33ft{5^ ^^^fv-* — at^-?- tf^Iib 

(1-1-b) ECATitfsT-^Sb^V^^ 

ECATate-^ - £ ft < x ECATii^<^mfSfjfj«- £ 19 mmMW^ . 

S f&B # -at{^ Sr#^E £ it: 3 ^2fe i bT(4, MS ^ECATatfe^ (D^miS® 
IB*^ J: 13 ^mfSSP £r ^ »* S flfcfli 1- ^ — * - aUST- #^ $ it: fcBAC-< ^ * - * 

ECATjtfe^WBAC^ a — J'fcjSVvCs ECATj1{k^-<Z3— IfPSr*^— # — Jfrfc^-g^ 
iiSJCft Mxfi Red/ET Recombination (Gene Bridges) SrfflV vOS^fcfx 5 - 
t^T?#5„ #ECATalfeT-^iaP^^^ ii^s ECATat^©^^ y>-l J; >9 
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^iw&srStt ^m-^— ste^tt^ ECA-nt^^^y^u^T 

f&ttft:^— # — aft^Sr^^^rfcBAC^^— (J^,T> #-it^T-a WBA(X 
*±,1999^) ^3E<3#f^Ki-«ii:* s "e#5o E*T> -*?&x&M\zkV Y?^* 

5i50DNA&r K jr^nyW^U if — > a ^^PCRife-e^Ail 

Ttt^ECATitfe^ (ECATlltfc^ ECmitte^ ECAT33tte^ ECAT4iI-f£^\ ECAT 
5st^^ N ECAT6j1{k^\ ECAT7atjH^ N ECAT8}frfcd\ ECAT9at^ J f 1 *3«tt^Oct3/43S 
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(1) wm^Mu&s mfii-mm&s mm^mm^ m^mm^mm^mm mm 
nm&) , (2) Mmfri2«, -htm o) v^^, ±mm&, mmm&, mm 

15 S^i^^^o 

20 fcb^sjfijfe^bx \<^x*%&M>fcfomj&&mM^%zb&nmbtj:Z)fr#>, mm 
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flqftfcwu m l Mmmw$®m, (mef) „ 'wmm^mmm^mm, ~£fa±m^mmm 
(DmxmaM&^ nih3T3o j: 5 ¥&m? btiZo * tcEsmm t\^x 

r.r-et fESftBJlSi: LTf3u KhES-l N KhESHZfcSV^i KhES-3 (-^_h, ^^S^W 

<£rfflV^fc£&V\, AfrW^f±y ^^ft/W^ife, DEAE-t"^^ b 7 i^m, 

Fn/g^syS, m&rS-M Affl U t 9 V K (Lipofectamine, Lipofectin; Invit 
rogen; 

mm& & i^mir ^m^^ xt m-r % „ 

(l-2-a)BAC-<^^— „ PAC-<^^ — SrffiV^S*!^ 

m -effl v ^ s ECAT5tfe^<z?^mP«PfH^Sr-^^ri" 3 bac^ n — ^ (^TecatjI^ 

1H$ftfc:g<5#$MSi • I^/t-TS r. £ £ D ECATjUS^P^^BAC^ n — >-^joV^T 

s ECATaft-e^-©— ^—atfe^^gt^X-^^fis ^ifi Red/ET Recombin 
ation(Gene Bridges) SrfflV^T^^fT 5 £ £ tf s T*# 3 C ^ECATitfc^^mfM 

ffiMzn, i§$\ ECAm&^<o^? y*si &v±m&\z.$f&.irz 0 tot, ecat5*^ 
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bV\ ~(DWr£s y 1 H^M-t !3 TUT'fc^^ ECATit^iKD if <D «t 5 

^#A$tLTV^5n bV\ frJSWI&^o^SmSrprtei: 

^#JB*^^TV^5^e^5l^«)«o *fc^f^2<D»iJBt4m^«, ECATit 

SrttjbU LT*3# s BAC^ * -^AHHiaSril^itJffi^-eSfX bfc^ N P^y if ^~ 
— if Cre.^ fc «FLP ^ i "9 ^2 (D^M^it^T- £150 fti" ^ £ #S ~C £ 3 0 

mjlB^ft^ BAC^^^-^^ 2 (Dm»f4«^^#Ab^v^^f^ is tit 

^2(Dm»tt3t^$T^^ri-5^2<D^5a^^ ^ — ^> HUfBBAC-^ ^ — 
^A (co-transfection) U bT ^r(D^^, H2<D|§5a^ 

— £ 9 <kBAO<^ — ^iiPJ^fflV^T^A^rtT? - t^m^ bV\ 

^^fcBACV^ ^ — %ES«^^Ab7t^f*^ JBV^c*^ — # — Ja^<?>l4ff 

^S<5#, ^-it^T-^^A • B?i.bTV^§ES«Sr5S^-r5r 5„ 
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3 0 



10 



15 
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(l-2-b)^n^— ^^■$^V^7 0 T^ ^ V^<?? — SrfflV^S^ 



r. r^JlV^^^ ^ — t LTfi, #|;ifif pBluescript (StratageneK pCR2. 1 (Inv 
itfogen) i^ofc7°n^— ^ — ftV^^* $ ^^tf btt5 0 

&ECATAfc*(DmmMW$WMn, 0tJ*.fi£(i)5'-RACE}£c (MZ-t£. 5'full Race Co 
y t°y^©I^©^ia "9 5'*^^^i-6^^5/^° ; (ii)Genome Walker Ki 



a. 1 



^±<z) j; 5 ^ ur^ufc^ Hfrta(i-2-a) t mm?. L-xmm&^Esm 
mzmA-rz ~b\z.£<9s jf-mn<D^? v —~i/?'mmm&i¥mir& z.k&-?% 

(l-2-c)^— ^^^^-^rffiVN^^ 
HfrfB^— %WmmzM7^rZ>Wi&\'$, ^ ? 
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3 1 

^^^r — Sr^gjLA (co-transfection) U altfUgife^aS^ tt# b ttfc#:« 
-a^"L-CV>T%^:< „ ^^TlN^E-T^^rbTV^T^av^ ECAT4atfc^ ^Wm-f %>Ws 

&t±s Bute/ s' ^ ^ ySfe^^^r n ftf 1 5 - tassassbv^ ^^•eg-^r-r 

S^li, ^y P — =>-^^^LT»rt^ECAT4^r#t^i-tbfiSV\ ;£ fdECAT2at 
45-7^ ECATSafrfS^^ «t t)«ECAT5aH£^ (#^ECAT2ati^ N ECATSatfK- 1 ?) ^Jffif 

5*§£^ tuiB/ y^-f ^as^Sr^-e^-^rt-srii^s^bv^ ecat*^^ 
* fc y v y 4 ^m&tt^ n fr«^^as<^»ij^tp«tti&^ 

$ h tuiBy y y 4 y-mfc^&yfr^-e^irzfemmzM \^xm<Dj ^ y ^ >- 

is (1-1) i:in^^-7Vi/y i/^^y«^tSt5-i^"e§s 0 
ittrtay — y*>7V vyxy ^^^Estt&t^fAt5^ii> y 

y y— Jn<D^— aifcT-<^ttK^K<5v^ afr&T^A • 3£5yWJ£3:al 

IRi- 3 £: a* T? # 5 „ S^ES«^ N mmMM&tmMs ECATat-IHT-^— # — at 
fe^&y ^y^ Vb/cat^£^n^^LTV^t>IKs ^fc^-^-e-g-^TLT 

, mrta(i-2-a) kmwk-e&% 0 

JCfiik (Mitsui, K. , et al. , Cell, 113: 631-642(2003)) fejzOTO 2004/067744 
)^iBifc£tL7cJ; 5 ECAT4at^T-^7^^^^L7cES« (ECAT^HT- ^ ^ — # 

-atfc^ ^wy^-fvt ^es«) te, • tT V ^ 

ftV^£, i-/^t>t)^LTV^5^i:^^i^ttTV^5 0 r.<D|p»^LTECAT4aa 
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£-li:fc^ ESli&i Lt©Ii (*^fb-#fgt£) tML^^ofc 0 

^>-^lz:^V^ECAT4*^^ES« s &£l3^^lBflS^ECAT4£#!^£L 

jlfflflfr m <D 0 -M L V > ^^BJj^-e fe5o 

cDNA) y-r^^y— > RNAi^-f^^y— s T^i?^^^ (^'M 
, cDNA s mRNA). ^W^ff, K te^^b^, itj^-iMbl^ 3^1^ 

TNATlit^ &mWk-t % t iES £ <9 ^-fbJRtB^ii $ -5 ^ ^ /5SfHfjf $ tL"C V ^ 
5 (Yamanaka, S. et al. , Embo J. , 19, 5533-5541 (2000)) c L^Lft^bMJ^ 
it t <D Mi* '14 te^c $ *LT V ^ ft V \ 

^(D^ifeFlJ^^i-i 5 ^B^^NATlst^/ JX^T * hES«i!ECAT3 
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5 i/^'f •t"^-cDNA7'Y — i^Bk^ -y h (Invitrogen) Creator SMART cDNA^-f 

^7 !J — ffM^riy h (BD Biosciences)^) SrfflV^T'fl^H-S £ t^X^ £ 0 
^/N°^®^^y^ y — f^WO 00/71580 ^Sr##^bT'f^Mi _; 5 n £^-^£ o 
^ jo HUlBNATl iSfs-f - / v?TV hES«S*^cDNA^^ ^ y — s f^'-tfW? 

i-s&mmwmm (cMAv-fz/^v—m (Dm-hn, y >-m*/^>">-^, deae-t* 

o 

20 /BV^t>&V\ #"!jxLf£RF8|fflia<D^^ J^T^H^ : 15%FBS, 0. ImM Non Essentia 
1 Amino Acids (GIBC0 BRL) s 2mM L-glutamine, SOU/ral^^v-y fV^fv 
^i/y, 0. llmM 2-ME(GIBC0 BRL) /Dulbecco' s Modified Eagle Medium (DMEM) <Di^ 

mm$mft>tiz> 0 ^mm.<Dmmm^mm (^^^b^m^no.r-es-ioi^) 

t> * BSA* b flf *fefc £ t> f§§£ Lfc|i,m^^^l«IS^^^S 5|5<7>ST0«|£ (Meiner, 
V. et al. ,Proc. Natl. Acad. Sci. USA, 93: 14041-14046(1996)) ^fflV^T'bS<^ ~£ 
fcfifMgB^MV^T^^V^ rfcMi Itit PMEF-N, PMEF~NL S PMEF-H N PM 

ef-hl m^u^mm) ?£¥<D7^—y-mm&mf 
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J^fc, ES»<Dit^-:i3VvTjt&iE:7^ — mi&&JQ^te^&&te* LIF (Leuke 
mia Inhibitory Factor) SrS8H LT»*t*fT 5 5« LIFi: LTI^!)^ 
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^^^^ =^tefflv^s®-mfc< N i^i&kEsm&b&i&&£&ftm&mm 

£JLT©(a)*3«J:TJ«(b) : 

H«fB*ISK<D^^ y — ^y^iO^PJi: bT> ECAT2ifrfEd\ ECAT351 
^\ ECAT45a^*5J:t^ECAT53t^^J^Ufc^K(D^^ y--V^&^o 
t^lTj^Sfl^ V^frKDECATjft^^ (ECATlit{s^\ ECAT23frfs^\ ECAT3jflftfe^ E 
CAT^S^, ECAT5aH£^\ ECAT6jftfcT\ ECAT7lH£^\ ECAT8it'fKT N ECATQifrfS 

ECAT2aft^SrfIJffl b 91 © * JJ — =^^S©^J £: IT, J^T(a)R 

15(b) : 

(a) ECAT2it{^- : F^^iJ»ttjtf5- : ?^-a-tf jflHS^S: / y ^ -f V bfcitfc^Sr^TI- 

(b) fufE(a)©X?!<D^ 51JXitffi>^-e(D^#«0^"MSrW^^> K£#*fflfl&«:£ 
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"m&V\, t^o-c; ECAT23frfK^^— # — 3t^F-£:2i^TV y^-f >-bfc#«S 
ECAT2Jt^^ JZI^— # — Jfcte^&Jfc^-Cy y ^-f >- bfc/ 5/ ^-f ^ (ECAT2 

5 /»«.«//» >"^t>;*) f* N M^^ff^^*feM3^|B^o^feT*#^i-sr^^-e 

£5 0 ^OECAT2' 3 geo/3 seo ^^^^b U >v^ s ^iw«^^(^#:|B^^^.g|-r 
3 0 r^^ffllS^^fUTlfe^iltlS^aL, ESlffl^^ig*^ (Mx.k£Meiner, V. 
L. , et al. ,Proc. Natl. Acad. Sci. USA, 93(24): pl4041-14046 (1996) 
) ^«i§*b N G418 (0. 25mg/ml) T«R&tT2o G418^ £ 551tR^#lHJ3S^fg 

JfittLT y ^7^^^^fe^(D<^^q<Z)^^-ecDNA7-r^7 y — ^jfecDcDNA:/— /I/ 

M2 : ECAT3it-fc^£rflJffi bfc^ U — 

ECAT3it^&flJ/B \^1tJbf%m<0* V y — ~i^£tfc©:Mfc0!l £ tT> i^T (a) R 
20 t*(b) : 

(a) ECAT3atfc^ ^^ijftttitte-?- Sr^tfiUS^ £r / v 9 4 V b fc jUST- 

25 Sr-g-tf^^ y — =y^WJ/T$ti§o 

m^<^H»!l^bfc<3; 5 ^ ECAT35i^T^ESj|H|g0^i# ■ JgJgfc&^IS^ 1 
X\±i£\\ tot, ECAT35H5^^-r— # — at^F*^*T/ y^i/bfcffcM 

%m^x*mw<Dx? y — ^v^tTr £ bv\ 

ECAT3it^^— # — itte^Sr^TV y ^-f >-bfc/ yjrjWV* (ECAT3 
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S 0 ^f$«^*f UT»if ^iiD ES«<D;!#ft^# (f^JxLf^Meiner, V. 

L. , et al. ,Proc. Natl. Acad. Sci. USA, 93(24): pl4041-14046 (1996) 

) G418 (0. 25mg/ral) T«R<Ht5 d G418^ «t 5 S^-C^fcfflJ&fl 5 

?fb7^7i^hU ffifB^*^TG418^«X^ : fTV\ &#ffl!S©#*S 

ECAT43t^£fUffl V1t*ftW<D* * V ——-yy-fimv&Qm t LT, J^T (a) R 

TJ*(b) : 

(a) ECAT43tfe^ Sr^ irifrfS^- £r 7 y 9 4 > b Itfe&Ff- frS&lr 

ECAT4i&teT^—2> —M.in^^T n T»/ y ^ ^ f bfc / y ^ -T !> * (ECA 
T4 /3 g eo/ + ^^^) ©flsjjfik ifcfifc (Mitsui, K., et al. , Cell, 113: 631-642(20 

-v">^ECAT4]i:^ : F©^^ y :x2£r N IRES-J3 geo^7ir y f- (Mountford et al. , Pro 
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c. Natl. Acad. Sci. USA, 91 : 4303-4307 (1994) ) X*W%$:X.Z>tzL#><D? *~ IfyTj ? 

? — $:SXT<ti£. 5 iCfERH-So ECAT4©^ ^ b n 1/ 1 Sr-g-^i" 5 4kb 7 7 ^ ^ ^ 
b Sr> >> -X -TV ADNA^ilM i U y 7 (AGGGTCTGCTACTGAGATGCTCTG (ffi^IJ 

#^-:39) N AGGCAGGTCTTCAGAGGAAGGGCG : 40) ) Sr/BV^TPCR-edgipg-f-S - 

£lz:«k DB'flflT— ASrf^jfti-So £fc^y y r >" bny3-x^yy4^ft 
5 1. 5kb^ 7 yV ^ h 5^ "^y^^V adna^t^M t U y"^ ^ (CGGGCTGTAGAC 

CTGTCTGCATTCTG (E^IJ#^ : 41) N GGTCCTTCTGTCTCATCCTCGAGAGT (IB#I#-J§- : 42) 
ftllT— A=£rIRES-j3geo#-fer$/ M^^f^m ^^yf^y^?-?:fS 

t5o £<Dy— tfyT-i :/y^<y ^rSacii -c^JUfU x^hnaKv—yay 

&31 <£ f RF8 ES$BJJSU£^A"t""<5 (Meiner et al. , Proc. Natol. Acad. Sci USA, 93: 1404 
1-14046 (1996) #J$) 0 ^(Z)mG41851iR^^T, fSI^I&^^IE L < U £ o 7c 
? >"§ril^i-6 0 i(D)3geot(Z)+S|wll@.^^^LES|ffl^^^'y^(Dy^^ 
h ^-f ^ y i/ a citi^^y^!)^ ^gt^T n y (ECAT4 

^^il(DECAT4^ seo/ Wy^/0^ U ^jt»^if(D#:|ffl^^Mi-6 0 
~(Dfcm&\^1®\^Xmfc^W.&WMV, ES&fflJ§£<Di«#:# (M^lf^Meiner, V. L. , 
et al. ,Proc. Natl. Acad. Sci. USA, 93(24): pl4041-14046 (1996) £r#RC> "T? 
r»i#*U G418-e51tR^fT5c G418^ t t^S^^#»^fg^£ 3 ^7cm^ - 

$j;if»M?5li LTEsmS^OcDNAy-ry^ V — SrJlv^m^l^ jtfjfBf^iB 

is^lt v /Ky^y ^^^<7)^p(D^&-ecDNA^^y^ u — s^ocDNAy— 
^b7yx7x^m mria^^^tG4i8T?iiiR^ffv\ ^#»^WM^5ftmi- 

3 0 ^rOcDNAy— /i-§r$ M^ofrxDy— Mz&rjrX 

WMMz. h^^y^y hi~5 0 r o^&Srlft 9 5> *3^fcx ESlffl 

^*S5©f$«^ffl'fb (f^ffi) m^mn-tz r h So 

HtrlBECAT4it{sT-^iJ^brc^iK(D^y y — ^^y^^S'J<z)^#iJi: it, 

^T(a)&tMb) : 

(a) ECAT4sfrfST- ^^ij»t4»fe^ Sr-g- tritte-? & J v 9 <4 V L Tcit^^ Sna^l" 
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ifcfifcCCell, 113: 631-642(2003), WO 2004/067744) tefBifc© ± 9 fc> ECAT4«ES 

HteHt©« (5fc5Hfc • #HBt£) jlill^f^^H^-efcS- t*=»e>N ECAT4/jN 

^•^ESjM^ LTECAT4£r#t|£ bfcMfi, ESiM^V^m<D^M£^£> 

r. r.^?ffiV^ b^5ECAT4^^e^MES»f4. #iJx.fc£fulE /3 geo £ otilwua^m^ES 
ftHJft (ECAT4ifrfc W 0 geoM^T--e / ? -f ^ £ tLfc^f 1 o ^S«WI&) ^hygro^ 
^ ^ — (ECAT4st{5T-£rHygrcK<^^ — trt#M5fcJ6(D^-^S'T^ is? 

r<^)ECAT4^^^MES» (ftqMBia)fc*M.TECAT4Sr#W&i-S„ ^#M&f3> ECA 
T45t^^^m^<^ ^-«T«^^A UTM^-tt ft < > *fcECAT4^ ^ 

zgALTt>ftV\ 

rcDECAT4 Gt^P)<DzgA£:^H#^ *;fc^Afcfc#»W&SfetoU ES5»<D 

(fiJ^UiMeiner, V. L. , et al. , Proc. Natl. Acad. Sci. USA, 93(24): 
pl4041-14046(1996)Sr#flg) "C^WiaUt* U G418^.t>VX«^^ W v^Til 

(ECAT4/i^«ES«) Jd^UTECAT4aS^«r^Ai-S 0 ^rW^P^^* 
^^-V&#O^P<D^iTrcDNA^-f^7 3J — S3fc©cDNA:A- /W«r 1*7^* b 

* 
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T>*(b) : 

(b) fifia(a)<DX*mcDf£, ol^i&^W^M^M&P^ ltt#«^r^ 

ECAT5stfc^-^— ifrfc^^TV ^bfc/ -/^^^^^ (ECAT5 

fi N ^!jx.^ft^^^WJ2 ^ta«c(D^-fe (#Hfi2003-265166-5§- 
~?i / EMirZ)Z.b&-e%% 0 i(DECAT5' 3 seo/0 ge0 -^!>.X7^fe U >v-s°5£ N 

H^fef (M^lf^Meiner, V. L. , et al. , Proc. Natl. Acad. Sci. USA, 93(24): p 
14041-14046(1996) £#$0 XM^i^^ U G418 (0. 25mg/ml) ^iliR^fr 5 o G418 

M X- «1»^5C £ b TES|fflJ|& & cDNA 7^7!)- Srffl V ^5 J3\ iuiBffc&IB 
jai^LT U 7K^^^^^#O^^B(D^fe-ecDNA7^^7 y — fe^^cDNA^ 0 — A- 

&rf^^:7cn^ fU mffB^^TG418-eS4R§r ; fTV\ ^«©iT3££r?lf§.-T 

M5 : 2Q(DECATitfe^^Jffi b/c^^ y — — ^ 

Hu3zB^>J: 9 2o<DMft3ECAT3t^T-^^7^mteT-£:/ y ^ >f ^ L >fc * 
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♦ 

i^tVj/^-Y^^tlS »Ji»ttitis^ ECAT2iH£^ i ECAT33t45^ t X^ % 

ECAT23ft^*5J:tJ«ECAT3atiH-7-O^Wl-7 yim<"*t>* (ECAT2 Hygro/Hygro E 

A^f^PW V ^Wttstfe^) "CfEK L fcECAT2 H "»/Hy 5 r. Y ^^ ECAT3 5 seo/f 
8eo -^r>^^^^|a$tb6r fc^«fcl5#5r. t36S-C#So r.(DECAT2 Hygro/Hysro EC 

l&^LT|»^K£$fe!jnU ESjSflfl&<75i#&£:# (Mx.f^Meiner, V. L. , et al. , P 
roc. Natl. Acad. Sci. USA, 93(24): pl4041-14046 (1996) £r#H) 
U G418 (0. 25mg/ml) ^itF^^PW^y (0. lmg/ral) XWRJtfi 5 □ 

mx.^f^M^'M.t UTESlffll&S^cDcDNA^^^^ ^^V^^-^f^s itufBft^B 
J&^LT ]) ^f^^mm^Jk&CD^mXcWA?^*?? V — E^OcDNA:^— ;V 

£#«0^&fltf§1-5o £MBJ3£«M£;frfc3§i3\ ^©cDNA^— /i/£r£ hfc 
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5 N ES#|BJ3&<£>*g^#;# (M^lf^Meiner, V. L. , et al. , Proc. Natl. Acad. Sci. US 
A, 93(24): pl4041-14046 (1996) XMM^^ U 58fX^ — 7J — tf>l£5f&-£ 

») h7^7x^ bi~5 0 rcD»^"9 3gi-r i^J; ESiB 

tiinifrtzfr^frn, (i) ^mmnMfc mm m^^x^mm^bm^n 

20 fcES^HI&^ 0ct3/4^Ecat4 (Nanog) t V^o fcES^HJ3SO^ — # — LT 
V^5^^\ (2) HufBES«^ in vitro^fc^T 1/^/ ^ ^»M#^'fbi _; 5 

(3) HufBES^B^^-^^7^7^ H^^v 5 ^ ^ 3 ytT^7« =7 

®>m&m&'t z „ ^fm^mmimm^ mm, -<^k *>v^i£ N mmfc&W) 

M^^^Sc WJ^ttll ^!l^{iNATljtfeiF5«ES^S5f5<^it'f5^^fcifi^ 
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/"f^B^ ^MB^ (M^fiEGF, FGF-2 S BMP-2 N LIF#) , ^ f' \± ? JV a a /l^ a 
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(5) #38 W (DES$S*BJj&<£>®#l#$fe 

?H fcfc * fc , ^T(D (a) *5 «t T$ (b) <D IS : 

(b) tufa (a) oxfiom. m.^m^M^EsmBm t u-cstx-r s m 

15 }cfflv^5ri^-et§„ 

itfjfE^V^T, l)ECAT»fc^3SmP®W^-£ ^^JiMSrg^SfSa^^^- 
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*^P^(DES^^J!SSiR^"?*^*5V^T», ^PfRT^SECATat'fe-? (ECATlitfe^ ECA 
T2it^^-, ECAT3it^-^, ECAT43tfs^ ECAT53tfc-?\ ECAT6jfrfS^ ECAT75tfS^ 
N ECATSatfe^, ECAT9at^*5J:tJ«0ct3/4atf5T-) 1)tfflt§-^^5 0 Af£ 

i-^^-bECAT2it{5^^IJffibfcil^feir LT, J^T© (a) *3 £tJ«(b) : 

^tpEs««<Ds*x*-^^M^ $ nz> 0 

* fcECAT3it^^fOffl LfciitK^&c i: LT N £lTO (a) *5 £ X? (b) : 

(b)fu1E(a)<DXfM<Z)fK ^XWt'T^^IIBlS^ES^ffl^i: LTI^t5lS> 
^t?ES»lS<^®^^^M^$tL6 0 

^ fcECAT5sfrf^£f Uffl LfciltK^ic t IT, OT© (a) *5 J; U (b) : 

(a) ECAT53t^T-^^Ji 1 p^^^ «t \> «SW**S»t5(fc«^S!l»JiB143t^Sr# 
TMb) : (a)ECAT2®{^^J;tJ ? ECAT3it{H^(^^5l 1 l^«p|g^^j: t) 3i§Ji.P®i£:Stf 3 

(b) i!ufE(a)<7)Xm<^. ^Xi^ift^T^^M^ESilM^ LT51tXi-6X@, 
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£ fcECAT4at-f5T Sr^IJffl bfc^^fe £ LT „ J^T^ (a) *5 =fc W (b) : 

&±<D£5frEsMimifa<DM^mz&\,^xm^%fcM&n, t h ©teste srj&sgK: 

A-tSBAC^^^— (pa<X^— ) o T t N SfcSECATjW&^SrM" 

(6) ^B^(^ES^« 

-it{s^m« (ES^M) N ^^t^^P^OESMJja^jl^^^J: 
25 tL^:ES#«Sr^-t?.o ^ES|i»te N -^(^(TM ^ t^n^iWy trtff 

^©Wfffi^^T^^V^S ^ bffiX% 5 D -t^t>^> ^^ES^«0^{b^f| 

\ztetf%wmmmm<D^mwim^EsmmzMfrz>m* (Dm^^xm^xm^x 
hz> 0 ^mmoEsmimm-t, ^(ox? ?£W^m^&^xmmz^bti% 0 
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(Esmmm) v^/j^m, Jtmia^ (^^egf. fgf-2, bmp-2, lif#) „ 
(6) «§pji<z)Es«*5Mt; • &m&%m*faw<Dx? 

fc$&m ^T<^ (a) *5 «£ U« (b) ©3 : 

jtufB*^ ->^Xf£(a)^:£V^fflV^;ft3ES&BJ^£ ECATifrfsT"© 

fa(l-l-a)^|5«6^tbfcy ?/^-f ^^!>^S*OES», mrfB(l-l-b)^fB«c$^fc 
h 7 y ^ ^ # .X & *(DES|PB^ N fttflB (1-2-a) £ tifcBAC^^ ^ — 3g= 

U< tePACX:? * — Sr^Tf- 5 ESlBJJ^ ffrlB(l-2-b) tetBife£ 3x^:^7 * * 
— ^Wi-^ES«, 5g=L< f*BUIB(l-2-c)^fB«fe$tb^:^— fy*?* l/jf^f* 

* 

-r^#:«^^^m^^:T^DfcES««t> s £ £ « (OT 
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Stria* ^ v -=y^E6(a) fcfcvvrfflv^tLS rEswia©*^ • ^IMttSrit 

j&y.i±^<Dm#&m&Lfr&{*&mfbftz> 0 tutu hEsmi&vmft 

10 &v\ 

flr^^J^fl^ ifcift (Meiner, V. L. , et al. , Proc. Natl. Acad. Sci. USA, 93 ( 
24): pl4041-14046(1996)) ^IBicOES^BJfe©^*^^ hskW, 7 J 

gnaxs(a)f±s HtiiBEs«^ N Esmm^mwh - g-m^mw^tz^Mtp 



15 "TflttMMftK i: r. i: ± 5 fT^5„ »#>5Cf^ ESMSr^feSHb • 

^T-K Wtt^fb^s M^fb^S^itt^tLbo^^Jfcif-Cfct) 

20 s ^ m (o * ^ y — ~ ^ ^m, Mrfc&o <omms% & Mmsmm t &m £ 

tti^ jfrfS^- (y/A, cDNA) 7^f^7!J^ RNAi V^fzf^ V ' — N mSt (^/^ 
cDNA, mRNA) N . Ti^fei^ftlfes {S^^Hb^^ iS55Wb^> ^ 

$ii:S„ FJifftWI^fi (cDNA7-f ^7P-«)'©i^tt, P y^/Vi/^ 
A, DEAE-7*^* b 7 V^i^fAffl P tfy KtrJBV^#$flJi&fc3£A*?-5 0 
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(b))„ ^x5fs(b)^ov^Tte, tuts nv^m&fcmmwMk&K&x? v — 

feS) o SRH^ASr^bfc^WU J^^W^ (W#B) &lf%m<D* 

OTs BulB*^ y — ^y^S©^WJi: Lt, ECAT23t^T"s ECAT33tfe^ EC 
AT43t{s^*5j:-a«ECAT5jtfE^^flJffibfc^^ y — =• *S MtMt&&^ V^ 
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5 0 

T tl^ECAT*^ (ECATljt^T-s ECAT23&fc^ ECAT3iffc^\ ECAT4jt{s^ s ECAT 
53tfS^\ ECAT6stfc"i\ ECAT7ifr(£^ ECAT83HS^\ ECAT9al^^ J; tK)ct3/45l; 

Ml : ECAT2jfrfg^£f']ffl Lfe^^P— 
McfcM t Lts fiJIT (a) *3 «t tJ* (b) : 

(a) ECAT2at^^»iJ»ttat^^-^tPat^Sr 7 vtA^s U/tat^ Sr-&Wi~« 

(b) ituflE(a)<^X^f£, ig&itfl&^O&^fl&^flg&iS^ ^£#«£r#^ 

t? & V \ tot v ECAT2aH£^ ^ — # — £r * * "C 7 ^ ^ b fcESjNHlS 

Jfi^3K:|B<JO*'ife"Cf^K*t"5r:i:aST?#5 (ECAT2stfcT-^^MRF8 ESSNBIS) □ 
£.CDESjJfflflS£r N ffiSk&lWft&rF XWt (Meiner, V. L. , et al. , Proc. Natl. Acad. 
Sci. USA, 93(24): P 14041-14046 (1996) ) \CfEM<DESlfiifa<Dj%$kg;flFfa hskW 

* 
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M2 : ECAT3itfe^ff]JB VftX? V —=-^f 
Mfcm h £AT (a) S3 J; U (b) : 

5 ES« £r N ESjPWia©*^^ • #t £tt T? t V ^ if* f T^&fci^K £ § * 5 

-? & v \ ^ o t N ecat3^s^ ^-^—^7 — itfe ^ ^^e-ey^-f^L TcESM 

;Mit?^ ufc i3 g eo-<^ (ommu^Wkx-vsmm^ its $ b ^H yg ro 

15 — ) ^At^iilcj;^ ECAT3iH5T-^^^e^i:^ofc:ESlia^§:#M-ra r 

i:^-e^§ 0 ^ N »^f#6Ts ^ (Meiner, V. L. , et al. , Proc. N 

atl. Acad. Sci. USA, 93(24): pl4041-14046 (1996) ) ^fBic^ES|fflJ3S©it#^ 

* 

M3 : ECAT4jftfe^^r^Jffi tfc^^'J-^y^ 
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5 2 

MrfcM t L/Ts £*'T (a) *3 J; (b) : 

5 

(b) huhB (a) ©Ig<Dt, 3KW%^7?©^#3teJ&©W*iSrlW^ ^#«Sr^ 

ECATitfc^teES«0!£# ■ i^5it^^cDH^Tfe6 0 tot, ECAT4il{K^^ 
10 # — itte^^rnTV s/^-f ^LfcESM£JBV^^9!<D^ U — = 

ECAT43H£^^— # — afrfc^-£r-^ n TV y 9 << 1/ LfcESiSBJS&teu SiT|BECAT2^ 
EC AT 3 t mm \Z 9 — ? y V- J is 9^< 9 9 — (MX. f^ECAT^s^ & j8 geo3tfe^T?g 

15 i-££te«fc$tfsJ4*t'<5£.i:a s *C£3o -<£>*WIS^ ^#»®#^T, Z« (Meiner 

, V. L. , et al.,Proc. Natl. Acad. Sci. USA, 93(24): P 14041-14046 (1996) ) 
-?J#SH-3„ -€:O^G418T?S^%fr5o G418fc <fc S3^^&3F»II&as®«> bfrfcii 
20 3 0 

M4 : ECATSifrfe-^ £ff]Jl bfc^ y — ^£ 

ECAT5jtfe^^lJ^ b7tES«*^b ■ #tgttli##>®<^^^ y --^^ife© 

JM£Mi:LT N (a) J; 15 (b) : 
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5 3 

(a) ecatsjIl'Ist- KMMwmMfc^- sr^t?*^ & / y # 4 v ^ ftmfe* s 

* 

te^mt&wzm&mwvo'si&wja ^t^m^TXEsmm^m^ u es 

15 s #"!|x.(iffrfBi#^^4 : T"eJ§*LfcES|faj3a^ N (l) 0ct3/4-^Ecat4 (Nanog) £V^o 
ytES*Hfl&0^— jt^^BJiLTV^^^/K (2) ftfrlBES*fflJ3&^S in vitrei 

*3V^T Vf-SJ >mmWi^X^tir^^^\ (3) Stf|BES»^r^^^^7^ h 

20 (7) ^^©Esjieja*^ • &mmm%sw 
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te, J; 9 fx 5 ^bfr-?%Z>o 

(9) «PJ!^ESj^« 

mmm 

^Bl^ftte^ ( 0 geo) teit# jfe*.^ ECAT3iH£^£r/ y?T?7 £: £: £>^> 

y #4 (J^.T> ECAT3 3 geo/ 0 seo -^ I 7^) Sr#i^bfc D £. (DECAT3 0 8 9 0 ' 5 

g8 "-r!)^©^I|j;ii (Tokuzawa, Y. , et al. , Molecular and Cellular Biolog 
y, 23(8): 2699-2708(2003)) <E>fB$teg<5#fTofc 0 ffil^a^S £ETF0> <fc 5 

left So 

tf, -^!7^ECAT3atf5^-^^Ti-^BAC^ n — i/^r, EC AT 3 cDNA<£> — p|5 ^ 
^ffiV^cPCR^.^ !) — =■ i^^JCt "9 N BkC^^f 7*7P' — (Research Genetics) OD 

^ l>^ECAT3ja'fK : F-<^^^ V ^3~^y y ^7£r N IRES- 0 geo77i? $/ h (Mountford 
et al.,Proc. Natl. Acad. Sci. USA, 91 : 4303-4307 (1994) ) TftMSfcft©^^ 
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fy'T^ ^^-SrTOJ; 5 &-#^b/c 0 ECAT3<Z)-f yfn y^3£r 
^•^T-t-^1.4kb^^^V ^ h£r> ififB^!7^BAC DNA&iiMi: U ^7^^ (ACCA 
AGGTCACCGCATCCAACffi^lJS-^- : 43) N CTTCACCAAGATTTCCGATG (IB^IJ#-^ : 44)) £rfflV^ 

8^^-r§3.5kb7^yV^b^s ^"7^BAC DNA^IMi: U Zf9-f^— (GAATG 
GTGGACTAGCTTTTG (IS^UH^ : 45) s TGCCATGAATGTCGATATGCAG (Ifi^!]#-^ : 46) ) 

% m^xpcmz. £ v % t & wwr— rates' #jt— a 

Lfc 0 r<z5^— ^yf/f SrNoti-e^aiff U x^fp^^syc 

«£ t> RF8 ESlHlS (Meiner et al. , Proc. Natl. Acad. Sci USA, 93: 14041-14046 (1996) 

) l^Alfcc G418^4Ri#*^T, ffi|WI|a^mx.^IEb<®rofcy n-^»tR 

ytS^ttJ; t) ^T7*£3ST^r n^M^* (ECAT3 0 8eo/ 

#Cfc. ECAT3 " seo/e seo ^f7^0|l|lte^#fe^J: 9 U^^^^tbfCo 
iBfl&SrZ&T&fc (Meiner, V. L. , et al. , Proc. Natl. Acad. Sci. USA, 93(24): pl4 
041-14046(1996)) ^fB^OESHB&^JM^I^ 2 0 FTO* U G418 (0. 25mg/ral) 

^#btt^^ofc 0 tfci (DG418^-I?«]ESES|ffl^^i--<T^i-S - i: 

ECAT3 0 geo/i} geo ^!7^S5fe^y £ RF8^BJI& £ ^ (T 

ada, M. , et al. , Curr. Biol., 11(19): P 1553-1558 (2001) )^t£o Tm^^-it 

-a-u HfrtaEs«(D^*^T?7^— m& (sto«) ±t- 2 0 * b G4i 

8 (0.25mg/ral) #ffc©ES«il=i n ~— flS# kfrfco 

« 

^^^oV^T0ct3/44 5 ECAT4 (Nanog) ^MtT*J^ 3cfc:i<£>y n — 

hf* M^MIbfci: r.^.^^ ^^y^^j^^ttfcr i^fes G418 

-e5l$^$ttfcia^^/0^-Es^j3a«t bT^ttK&^^EsttiBi&^&s r. £ k 
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fatten it (@D o -^fe©»^7P-t-f h!)- (FACS) X*W8t\^tz.b 

(Forward scatter) fflfo 2 k ft \) ^ DNA*fc 4ffiF#:fc feotV^fc ( 
02) o i^Ji^ri^b. rtLfe(^=tn^— «ECAT3" seo/0 geo ^^^S*<^y 
^^lE^ES^^^ffi^^J: ^ (ES«{b) 
i?)^G418B'|4^^ofc^i:^^^ofc 0 ~ <D «t 5 ^ECAT3 * geo/0 geo &5fc<D 

mm 2 

ECAT5i»fe-^^f U il LfcES3gia&aH&<S> HjRi^ g A 

ECAT5itfe-? ©3^fV^ i/^^ & 0 geo Ulfi # & *L * * ggM S y ? 4 l/"* t? * 
(ECAT5" seo/ 5 geo ^r^^) ^r^Tffife (Takahashi, K. , K. Mitsui, and S. Yamanak 
a, Nature, 423 (6939) : p541-545 (2003) „ 2003-265 166-^Mt)fB*t<Z>^-}fe^K 
<5#f^BHU^to rOECAT5' 3 seo/ ^ ^^^^^Jfe^y ^^^r^V^T N ±.|B^1rI^ 
(D^n b /^-eUl^SrfTofCo ECAT5 5 geo//3 geo ^ l>^2xl0 6 ffi<D V ^^Sfc£r4xl 
0 5 m (OESmm t J&& U G418T?;HtKi#* l^t't^.^, ^JfeMl-CfTo fcECAT30^^ 
«t t) teM^&V^<£><£>, |Rl^(DES^J3^=rn^— ^^e>^Lf Co J; o TECAT5 

^*5ECAT30#^ J; D % =* n =-t^^4^ofclS i: ESfcHJ&ftlffi&T 
^SW^Si'S £ ^ 5 fiMttti C^fc S h <D(D, ECAT3teES«Of£ 

f^if £ otf«Tti^V^©(^t, ECAT5f±ES*(HJ!a^>li5it*r{E3i-t'SH J ? 1 

HJfefll 3 

ECAT2jtfeT 1 Srfl] ffi b fcESgjlj G9M#L ¥*Z^h 

ECAT2it{5^^ES«T#M^J^iii- ; 5 r. i: tt N iSEfc/ if^n 5/ b«?*f^«fc 
0K?)*^oW5 (wo 02/097090 #^«#flS) » & kte#fflft$8^PF#f 
T-PCRte «fc 9 fTo £ r. 6. ^fl^ffljft WWSftfc383to s flfc» $ frfc (HI 3 A) 
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btltefr-z ft (HI3B) „ 
r>;*ECAT2-?V AgS^'J^T^ ^tJX^-^^^—^'^'fo <5Mouse Genome Resources (h 
ttp://www. ncbi. nlra. nih. gov/genome/guide/mouse/) <9 I^IaE* b7eio ^.COECAT2^f 

ECAT2jtfe- : F^y t/#TV hir&frfc\Z^? y^l~3£j3geo (fl^y 
i? i: ^^-^-T V^ftttit^^^g^it^^) ^fcflHygro (^y y n -^y v^Wtt 

^>ECAT2itfsT-<7)^y y y 1 ~3£rIRES (internal ribosome entry site) - j3 geo^7 
tyh^K HIRES- Hygro# tyf TflKfe*f" 5 <fc 5 ^^ifV >" bfc * — V V T y 

^#^^£1% -^^^ECAT2^V ^(D5'flankingigi$~^y y ^ 1 O^S&Srg- 

ftS77^ ^y y>-3~3 , fianking|g^^'g-^'i-5y^yv y b£r N 

CCGCGGAAAGTCAAGAGATTGGGTGG (I^U^-Ph : 47) N GCGGCCGCCTTTACGGGTCACGAGGGTCAC 

(E#J## : 48) ) IE <fc 9 *ifg U 3' -T — J^ \±Zf=7 y (TGTGGCCAGTGTTTGGTTCTG 
GCGGG (gB?!j## : 49) „ CTCGAGGACTCGCCATTCTAGCCAAG (ffi^J#^- : 50) ) ^ £ X) if 
(if b/fco ttb^fc 2 o<7>i|ifig|fr,H-&rpBSSK(-)-IRES- 0 geo^fr:»pBSSK(-)-IRES-Hyg 
roCD IRES- jSgeo h3g= b < HIRES- Hygro#irs> 4 ff—f-a >"i~Z> Z. t 

19 * — fy*?* * — Sr^J&U rtt^rSacII "C-gJEf bTittfC-ft; b7c 0 

fulS^ — *fy*r4 yy^y y — «fc 3ECAT2^fK^$tig<£>IW ; £:III 4 ^i~ 0 
E^bbfcy— yV^y yyv<y ^rcvy y l£ J; !9 RF8ES$B 

#3 (Meiner, V. et al. , Proc. Natl. Acad. Sci. USA, 93: 14041-14046(1996)) fc^A 
#3££lJ (j3geo©#^tt*;f-WV^ (G418) N HygroO*^^^ ^ n *^>f ^ 

y) j; 19 5itR bfc 0 ^i^m^x.^iEb<®roTv^5r t(Dmmn^>zfu 

y hfcTfjofc. BulEESm^^ffiWbfcyy ADNA«rPstIT*iSQSf& 

-fh^~?y yy-ff— y-a y^-ffco lE^yv^kmskbpo^y /3g eo 
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J<9 ? — fc <DffimB.fr1$:%-~efel3kbp(Ds^ K bTHygro^ 9 — fc ©taiHIE^ 

ZbKHygro^? ? — k(D^mU&$:Z-ZSM&fc £ geo-^^ 7 & ' £r#A L-> 
^^CjitRbfcfcE^ M#^@IWim^^^iB-ofc, i-ft^t>ECAT2ai^ 
tfS/^^^fc ftofcES«& 3 ^ n — E. fc^£fc55i5fc 0 ]3 gecK<^ ^ — fcHygro 

s/f^J;!)iEUfc (HI 5) „ *fc/1f^n ^ M'J:^ itife^ a-^f^EC 
AT2(D|§5i 1 ^f^U"CV^SE^^|t^^fc (HI 6) o 

r<^^MES»^ES«fc LT<«fg£f&#LTV^^fc 5/^&rf^fcfc £ 
5, ^i, *t5fi, ^fg^T^Eit^&ofc. £A_b^m^b^ ECAT2teES« 

5rfc^fr>ofc 0 lot, ECAT3^^5T^^^ES«C>51iR^®feT^"^J^J 

ffi t? # § r. fc #s 9? b a >t & o fc 0 

/3geofc<Df@»^^ES«£^.X (C57BL/6) * h b fcW 

-f-ftfr^ ECAT2" seo//3 geo ^^^(7)0Bi^fe^^J: y> V ^fWts ^ 
Jfe0U 1 fc mWk(D^xn hn-/K^©P :"*J6fc fc ESJHM& (RF8«) fc SrBfe-^ U G41 
8-eS*y#H bfc r. 5s MMMl fc ^f^^WStttn n *S#fetbfc„ I 
oTECAT2tiECAT3fc|Rl«^M^H^^^^ 5 V^^UfflT't £ £ fc ^ 

H»lJ 4 

ECAT4^^E-^mES»^fflV^c#:^jiaM^]^,^g^'^^ U — 

3Cjtfc (Mitsui, K., et al., Cell, 113: 631-642(2003)) *3j;OT) 2004/067744 
) fc3£<5# N ECAT4ite^^ § *^^^ L7cES» (ECAT45tfs W 0 geo -<^ * — 2&t* 
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Hygro^ ^-0^f^ / y ? 4 V $ ^fcRF8 ES&Bfl£) Srf^R bfc D £ <DECAT44n^ 

/^£nfetl/TV^ (Cell, 113: 631-642 (2003) s WO 2004/067744) o r. (OMM^ Lt 
ECAT4at^Sr^-^i-5 ^hn T7-f/W*-<^ ^ — £«±£^ «|*]-T?ECAT4&IE?Ft 

*fePH,fc & > ECAT4(D^-t?fi^"fb bfeESjHBia©S*JSi'fl2*rff 5 n i ftV^ t & 

ifcjfifeCCell, 113: 631-642(2003), WO 2004/067744) &£fB^<£> «£ 5 ^ ECAT4fiES 

«i:bT(D^tg mfttt-^mm mw^^m^m^-^h^^t^h, ecat4& 

10 ;^7?hU ^oECAT4^r#t^L,f c ^|2ES^afi > ESmM^^^M^itm 

ti||BECAT4^^^MES«%^V^c^«^^^#)®(D^^ y — £X 

15 B&IBECAT47^^E-^ES|HlS^^]-b-CECAT4jte^m^^^^-^r^AL, 

^rt^ECAT4^r#t^§ o ^|«%JC£&I U ESi»<Di§*^ (MxJiMeine 
r, V. L. , et al. , Proc. Natl. Acad. Sci. USA, 93(24): pl4041-14046 (1996) £r 



20 lifefi LTl^t5„ 

f£« (ECAT47^^ESiBJ3&) ^ LTECAT4it^T-3r2»Ai- 5 D <Z) f£ P *K :7 ^ 

U B^rwa^^^TG4l8^t^vx^^^^^^^^"e@^RSr^TV^ s ^#»<^4ffi 

25 SrlSfl>i-So ^#iBJfe«f&$tLfc|§'£\ -^(^cDNA^— b^o^©7°— /V 

ESfflJ&fc^©#jM^#J$<rb ({HIS) H^£r5i*Ri- 5 r. t &X*% 5„ 
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JCfgk (Yamanaka, S. et al. , Embo J., 19, 5533-5541 (2000) &£g<5£ „ NATlit 

&ofcNATlit^-^/ ■ytTV hES«&#3£ Lfc - cDt»&J1V^TECAT3 

Ha'te^J&gESrWfeJ&^oVt (HI 7, 8) „ L/^LG418^iR£rfro;fcfgc9ES$BJ§£ 
«3n=-OtiJS«A^ IE^ES»«r^V^fc^^i:b-<T^rm^Ji5Sibfc (HI 9) 

— c^^/BV^cDNA7-r:/7 LTfi"Cfe5 £ £ ^£*tfc 0 

cDNA^-1'^y U — %{^i-S 0 #a-ECAT3" geo/ " s e ° *r ^ ^ECAT2 0 geo/i3 geo ^r 
47*9 9 — &$£(DcMA7°—^%: f 7 7 ^ ^ G418^iliR£rfTV\ 

ECAT3 g seo/g se ^^^^^(D{Mm^^t^W-MMk^mi\^'M(D^^ V—^ly 

EC AT 3 0 8 6 ° ' 0 8 e 0 ^ <> frh V if CD fls: ftOift Sr lit So 

^jPBlSlZl^J-bT^lfe^SfSr^tlUbs (Meiner, V. L. , et al. , Proc. Natl. Aca 

d. Sci. USA, 93(24): P 14041-14046 (1996) ) #^feic(Z)ES^^(Di#^^#^B 
U G418 (0. 25mg/ml) "eilJR&fr 5 „ G418fc £ S»&-e&#jWM&tfStt* h 

fitzM&, ^rtffiv^ fcwmwon & > mm&<Dm®Mikmm(Dimm'M: t i^xmtR 
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»#iJ 7 

ECAT2 g gao/g ^'v^^ajfe^MgrfflV^friMaMlfO^^y--^ 

WMM^^X^.W^W.^W^MV, XM; (Meiner, V. L. , et al. , Proc. Natl. Aca 
d. Sci. USA, 93(24): pl4041-14046(1996)) #^|B«cOES«(DiS#^#^ffl 
j&*g-*U G418 (0.25mg/ml) XMtflttfr ? * G418fc «t 3 W^£#3tt# 5 IBa?> b 

Hifi0!l8 

ECAT2 Hygro/Hysro • ECAT3 g geo/g eeo As J V V d. ^ ^ ^M22^MM^Mkl 
ECAT2 Hygro/Hygro . ECAT3 13 g 6 0 / 0 g e ° #7 As S V V 4 V X teECAT2 H y 8 r ° ' H y g r 

° -^r >7 ^ t ECAT3 0 geo/ * geo ^ ^^Ifi^-tirS ~ £ ^ «k 9 #6 £. i: 3&S"T*# 5 Q - 

fttfWJlSfc*t UTifeRWIf *SS*n b N ifcififc (Meiner, V. L. , et al. , Proc. Natl. Aca 
d. Sci. USA, 93(24): pl4041-14046 (1996) ) ^fcfE«<PES^J&<£J§^^#-T?ifrl 
I£*&#U G418 (0. 25mg/ml) fei^^nWW (0. lmg/ml) "C5iiiR£rfT5 
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H»!|9 

H16^3T?f^K bfcECAT2jt^^^^^^M 4: fco fcRF8 ES«£r, 
T, STiSfc (Meiner, V. L. , et al. , Proc. Natl. Acad. Sci. USA, 93 (24) : pl404 
1-14046 (1996) ) K^&^.<DESm^(D^m^i t \ 1 ^hik.W, "7 4 ^^-jRM&Xfci-tOffi 
15 #Sr|^*L/t^ft="t?i#*|-t-So ^r<£>^G418 (0. 25rag/ml) RtFAltM^nv^ 
v-^ (0. lmg/ml) -C3S^Srff5«, -ft £>H£'U- «t 5il^£#«^M£> 

25 1 0 

ECAT3Mfe±^i^MES^jMLBV^ESj^^^ • ^fefej^flg^^ U —~ 



WO 2005/080598 



PCT/JP2005/002842 



6 3 

JlS^ IM&^SB^ETn (Meiner, V. L. , et al. , Proc. Natl. Acad. Sci. U 

S A, 93(24): pl4041-14046 (1996) ) ^fBg^(DES^ffl^<Di:^^f^^lfiL^ N V A — 
iBB&X^^M^Sr^bfc^-ei&^ti-So -£(£>f£G418- (0. 25mg/ml) 
5 /Xfi'M^n (0. lmg/ml) -eiltX&fT^o ~ H & ©H^J <t S 

25 ia^ij#-^ : 3 9\cmm(Dmmmm^94^— t*>s„ 
ia?u#-*§- : 4 1 tz.mmom.m&my' 7 j -efcs 0 
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6 4 



mmWr^r : 4 4 K^m^mmm^ y -4* T*h -5 0 



ga^J#-^- : 4 9 ^fE*(D 

ia^ij# t: 50 ^mm^mmm^i ^94^— 
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1. &it<d (a) (b) ©ig^ttfs {^mm<Dm^nMihmw(o ^ ^ v — 

5 (a) E C A Tlfe^ let i D^SgLPWSrS^Sffifll^— 

(b) ftrfB (a) CXfKDfJK ^r— ate^^lfflia^ffisa^^M^P^s l» 

2. ECATiliST-^, ECATlifE^ ECAT21& ECAT3lfe 
10 ECAT4I& ECAT5tlEf, E C A T 6 SWk-F\ ECAT7Jt^S^ 

N ECAT8itfc^ ECAT. 9at{S-?*5J:tKO c t 3/4it^^b51^$^§ 

15 ^2|S«<^^^ y — —i/^lfe, 

20 6. ECATlWECATlUsi 1 , ECAT2j|{k^ E C A T 3 ifrfST- 
N ECAT4l^ ECAT5it^s ECAT61& ECAT7itfET\ 
ECAT8i(Kf, ECAT 9it^*5J:tl«0 c t 3 / / 4at^^feStR^^S 1 
^fctt2J^±(DMfK^^fe6, W^Tl4^fcfi5fB*<^^^ y — ^i/^feo 
7. ^T<7> (a) $5&Tfi (b) (^Xm^tPs W^1IB«<D^^ y-^i/^ 

25 & : 

( a ) E C A T 2 atfc^ t l£»ttit{K^ £^ tf itfe^ & J y * 4 V L /ciUST- 3r 
(b) BUlB (a) <DJLU<D& S mt)imM^<D&m®fi&<D^fm&m^ 
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8. OTO (a) *5<fct* (b) <DJiM&&t£> &&&lWM<OX#y 

m : 

( a ) E C A T 3 lAfe^ fc^JRttat^^ tfjftfc^ & / V 2 << > b ftmfc* & 

5 (b) huib (a) (djlu<d&, m^m^^^^B^fD^M^m^ m&fcmm 

9. £XT<D (a) *5«tO« (b) C9X$I£rati\ It^Jg 1 IB^tD^ ^ U 

m : 

( a ) E C A T 5 ifrfS^ fc^JjENfeftte-? 1 Sr^tfiS^^ & / v 2 ^ b tzMfc=£- & 

(b) mm (a) ©xso^.sb^^^^^^^^bbi&o^mstW^ bs&#*ibj& 

1 0 . £IT© ( a ) *3 «fc ( b ) (DJin^-S^ m&m. 1 fB*o<Z)^ ^ v —~ 

jrm : 

15 ( a ) E C A T 2 itfc^SS it^E CAT 3 fc^F^ ^tL-^^b^lJW'ftit^T-^^ 

(b) ftuiE (a) cox^f^, stxitit&^-e^^M^^M^is^ m±^mm 

20 11. ECAT2 tit&fr t E C A T 3 I^f tf* N ^fi^ti^ ft 5 MMWmi&fcT 

1 2 . flsifaflStf * > E C A T stfcT- ^SIMffit^ 3r£ t? ifrfS^ S: 7 >y * -f ^ b 

25 13. KXT(D (a) *5«fctJ< (b) <7>XfS£r^&\ fflMS® imM,<DXi? V — 

( a ) E C A T 4 stfc-? fcHSBllilitl&i^f Sr-a trit^ -yf-O' bfcst^ £r 
(b) jtufB (a) ^#*&*^©£#fflJ&©WM*1W'^ 
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15. &sT(D (a) *5«tt)« (b) coxm£ra&\ ft*il 1 3 fB*c<D^ i> — 

( a ) E C A T 4 mte^fcWmfi'^tettiStsm.fctt / ^ ^ V bfcit^^ 
-g-^-f- 5 luECAT4 <H*|£ b s £rg^<S? £ * 6 TM, 

(b) buib (a) (Dx^ft. mtRmm^(D&mm(Dmm&m^ m±&mm, 

1 6 . N E C A T 4 at^S^F ^3I»'I4*^ Ir^tfSfE^ ^y^-fy 



19. E S Jffflfl&flS N A T 1 m^WiM E S MffaX* 6 N ft^I 1 8 fEft^lflffi 
2 0. NAT 1 3HST-ME SMSti*t§ftIo 



2 1. cDNA7^77!J^ * fc««tffl 

2 2. ecat»i:t- atfe^-^y ^^^^bTcit^^^r-rsy s> 

2 3. y^/^^yv)^^ ECATit-e^^-^— # — iHS^Sr/ V ? 4 ^Ufc 

2 4. ECATlfef^ECAT 1 itfc^ ECAT2l^ ECAT3f{5 
^\ ECAT4lfs^ ECAT5», ECAT6jfri£^ ECAT7l^ 
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„ ECAT8lfK^ ECAT 9atfH^*5 £XFO c t 3/4 3tfi : f'^fe3Wl§tl/S 

1 *fc« 2 ^_L(7)3t^T'fe5> lt*TR 2 2 £fcte 2 3 IB^tfXs&Bo 

25. ate-? 1 *** ^»t*it^s ^fe^^MHS-^ as^SMt 

5 ~ 2 4 V ^fr#>lB«<E>^fflo 

2 6 . e c ATmB¥<D2&&m9Gffl$\z& yz&^mw&gii-fz&mz-^—zi— at 

2 7. ECATie^ECATlt& ECAT2l^ ECAT3iifc 
^\ ECAT4t^ ECAT51& ECAT6l^ ECAT7afrfs^- 

10 N ECAT8tfe^ ECAT 9lfif*3 £tJ«0 c t 3/4 Jt^^^feoSt^^^S 
1 * fc fit 2 J^_h(D jtfe^T- S s ft^JS 2 6 fBi&cDfMJR 

* fc 2 7 ib«(d#:» 0 

15 2 9. ECATitfcT-^— # — atfK^^y yfj > \^fzLm:fc^&^ir & ^ If 

2 6 ~ 2 8 V^tL^^IB^^^jSBI&o 

3 0. ecati^^v- #—at^-$r/ $^-f i'Lfc&^f-Sr^T^Mrt" 

3 1. ECAT4lfe^v- at^-^£r/ jy^^r^b^A^iFSr^Tf^^r 
20 3Hfc E S faHS"? 5 > 3 0 lBtt0#ftHJ&. 

3 2. E C A T 4 flSjRBJIBrt $ tbfd, ft^Tl 3 1 fE4ft<£>ffc*Bfl&o 

3 3. J^T© (a) *3«fct* (b) <DX@£r#&\ E S«>!WJS<0»*£#ifc : 

25 Ig, 

(b) SulB (a) ^r— # — ate-7^8^ttliaSrE Sitt^ LTiSiR-T 

•5 x.f§i 0 

3 4. ECATlWs ECATlt^f, ECAT2itfs^s E CAT 3 5a 
ECAT4l^ ECAT5f^ ECAT63t<|£^\ E C A T 7 ififs 
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ECAT8t^ ECAT9t^*iJ;^Oc t 3/4ife^f)l^§^ 

5 * It 3 4 IBS mtKJjfeo 

3 6. l^T© (a) 3oJ;<^ (b) <DX@£ra&\ Iif3£gi 3 3 mm<om%lJ?fe : 
( a ) E C A T 2 3t^^<DH^pfip|H^^ £ <9 £rS 3teg«»t4ji 

SI®, 

10 (b) mm (a) ©X^fJL ^^«&4»T*(D^^«rESillBia^ UTll^t 

37. ot<£> (a) *5j;t^ (b) 3 3 mm<DmiKJ?& : 

( a ) e c a t 3 m^^mmmwmm^ & v mmmw &$ttt z>{±Lm^M%wmA 

15 -5 

(b) tufa (a) <z)xs<Df^ mnmi& t £'V(D&{fmj&%:& smmmt i^xmu-r 

3 8. SXT(D (a) £>£0* (b) £>X®£r^tj\ m-Mm 3 3 IB*©^^ : 
( a ) E C A T 5 jt^(D|SJi.PS5^^ =fc "9 mmMW SrStt 5teSfc2S#JffiH43ft 

(b) suta (a) ^xscofi. mtRmmtip-v(Dtkmm&&~E st«i tn^t 

3 9. (a) *3«tt/ (b) <£>X@£r^fc\ lt*ll 3 3 WB«c^j1*R^ : 

25 (a) ECAT 2 jt^*3 £ <3X C AT 3 at^^mDSfiP^^ ^ D ^5l.«3if5 

(b) itulB (a) 51^ift^T?^^#«^rES««^ LT51tRi- 
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4 0. ECAT 23tfc^*5j;TJ ? ECAT 3fcttt<D&&m9Sffi8&\Z-& V m^MW 
4 1. SXT<D (a) 33«fcTJ< (b) <£>X@£r^tf, HfcfcSI 3 3 BtOfflR^ : 

( a ) ecat 4mfc^<Dmmmmmz£ b mmmw^n ^m^mmmm^ 

(b) ffilB (a) OliOt, I^itil'T^^lBJSIrE SiilSi: bT^JRi" 

4 2 . ffrjfcJS 2 6 — 3 2 V^T thfr%eM(DfcM&<D^ ft^^S 1 ~ 1 6 V ^TfrL^fBifc 
JJ — ^>-^fe^fdttlf*^S 3 3 — 41 V^i*n^l3ife<^3S*^fe^*3^S^ 

4 3. it^gii — 1 6vvf*u&>ia*ta>;** y — ^^^^^^V^TffiJabfc-^— 

^-3tfe^m*EBJSa*^^^#»> 3g= L < ttSKNt® 3 3-4 llv-f^fE*fe<Dit 
4 4. £IT<D (a) 33«ttJ« (b) <£>I3g Sr£tP^ E S ■ #fMt££lf# 

(b) jffrlE (a) — m.B:^^M^(D^^(DmM^m^ f» 

xn 0 

4 5. ECATIIk^ n ECAT litter E C A T 2 jfrf£T\ ECAT 3 5a 
ECAT4l^ ECAT5l^ ECAT6», ECAT7ife 
^ N ECAT8lfi^ ECAT 9iS^^-*3 «ttJ«0 c t 3 / 4 fr> £ 
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4 7. ESftK^ ECATlt'fs-?-^^— ^7— itfe^^y y^-f ^Ufcit'feT-^ 
^ftSESlWatfeS, fiNv"S4 4 — 4 6V^-ftL^fB*(Z)^^ P — -^^tfe 0 
4 8. ES«^, ECATlfefi^- itfe^-^y i/^-T ^bfcit^&r 

4 9. E C A Tmisl 1 ^ E C A T 1 ECAT2f^ ECAT3lfe 
^ ECAT43tfs^ ECAT5l{5^ ECAT6tfi^ ECAT7i{^ 
„ ECAT8t{S-f> ECAT 9 at is J; I/O c t 3 / 4 ^ b 3g£R £ 3 

10 

5 0. KT® (a) fc^tJ? (b) (DXfS^tf, ft*>S4 4fB«C^ ^ P — 

: 

( a ) E C A T 2 5t^^ ^»Mtt®feT- triftte-?- £ / y ^ -f ^ L fcifrfST- &r 

^iTf 5ES « £ „ E S »<D^5Hfc • Srlt#-e # & V ^ jft 4> 

15 £ £ it 3 ZEfl, 

(b) MfB (a) ©Ig©t, SiRitiffi^-^o^llBIgO^^llS^ f££#5» 

^ #s $ t e s ■ ^m^mW(Dmm^)W t iTi^tsi 

5 1. OT© (a) $o£X$ (b) OX@£r^&\ ff3ftJS4 4|B«0^^ p— 
20 : 

( a ) E C A T 3 i&BT &-|££iMf£3i^ ^^if atfs^ £r / s> ^ -f ^ b fcifrfsT- & 
ttt 5ES « ^ ES «<7)*3M t; ■ #fgf£ £r$£££T* £ ft v ^i#±t& 4> ^i»i£/iC 

(b) Mm (a) (DX^Oft, $E£##BflS 
25 $€fc»»SSr E S • ^t»#©#»K £ UTl^fSI 

5 2. J^T^ (a) *3«fcl* (b) <Z)XfM£rg-fc\ ff^3S4 4fB^^^ P— 

( a ) E C A T 5 Mfc^ ^Mmwmm.fc^' Sr-a-iPit^ % / y ? ^ v L fcitfeT- & 
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t mm $ s is; 

(b) mrta (a) ©xgo^H mw^m^x(D^wmm,co^m^m^ m*kmm& 

5 3. £TF<£> (a) *3it>* (b) <£>I@Sr£tf N fflWSg 4 4 IB^©^ ^ JJ — = ^ 
( a ) E C A T 2 J;t>*ECAT3 aftfe^ fC s ^^L^^^JWtt Jt-fe^ 

(b) tuta (a) <DTM(Dm. mnmrn^-c^m^m^m^m^ 

5 4. E C A T 2 »fS^ i: E C A T 3 ^^^ft 6»lj»ttit^ 

5 5. E S mmtK E C AT m^^MMWmm^^t^miB^ y yt'i'y 
Vfc.mfcT-&^X^^^%KSm&Xfo%, ft*® 5 0~5 4Vvftl^f5iSc©.X 

5 6. J^T© (a) *3 J^tJS (b) ©It^tf, It5ft^4 4fa«4<^^^ U— 

( a ) E C A T 4 5t^^^'J»t4jt^^-^£f5t^^ / y * W ^ Ufcat^^T 

(b) mm (a) ©IgOf, 31^i#ffi^T^^#»(D^^rP^> f»#« 
5 7. E S N E C A T 4 itfc^ ^|l#J»tt*l£^ Sr^tf St^f &Siy9<< 
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59. ^ ^ — mm<Dfi-mmm-?fo z> ^ mo^m 5 s e s mmco^^ ■ 
5 6o. jh$fr a jfe^t? & s , mourn 5 8 sbk© e s *wi&©*$Mb • #t&t£i«^ 

6i. ecati^}^- at^Sry y^-f ^b^at^Sr-^^ri-s/ y 

10 6 2. / y ? 4 l<"*r & XtiK ECATSfe^lCv- # — it^T-&/ $^-f ^ bfc 

6 3. ECATlfe^ECATlife^ ECAT2|fif, ECAT3it{s 
^ N ECAT4Sfi^ ECAT536^?^ ECAT6t^ ECAT7itfs^ 
% ECAT8t^ ECAT XXfiO c t $ / 4Mfc^-fabM$l&frlZ> 

15 ltfdl2 ^ JKD$L&=?~1*1b 5 > ff^ll 6 1 £ fete 6 2 ffim<DWQo 

~6 3^irtifrmm<Dti£ma 

20 ^Sr^S^at^f Sr^Wi-S E S« Q 

6 6. ECATlfi^ECAT 13tte^\ ECAT2l^f-, ECAT3lfi 
-i\ ECAT4l^ ECAT53&fc^\ ECAT6t^ ECAT7lfif 
s ECAT8ifrfcT\ ECAT 9 Jtfe-^SS £ tfO c t 3/4 itte^ £> £ *t 3 

1 * tt 2 &L±(Dm^X fc S s 6 5 |B*c<£> E S %m&o 

* fc fi 6 6 fB^O E S &ffllft 0 

6 8. ECATit^^^— sus^&y >-bfc3t^-?^^ri-^> it 

3£rf 6 5 ~ 6 7 V vf tb^^lBft^ E S M 0 
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<110> Yamanaka, Shinya 

Sumitomo Pharmaceuticals Co. , Ltd. 

<120> Screening method for substances which induce 
nuclear reprogramming of somatic cells 

<130> 533786 

<150> JP 2004-042337 
<151> 2004-02-19 

<150> JP 2004-232961 
<151> 2004-08-10 

<150> JP 2004-276572 
<151> 2004-09-24 

<160> 50 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 1623 
<212> DNA 

<213> Mus musculus 

« 

<220> 
<221> CDS 

<222> (50). . (1369) 
<400> 1 

* 

tgactgatct tgagtttgca taggcttcct gcggtgaaac gggtacact atg gcc tct 58 

Met Ala Ser 
1 

ctg aag agg ttt cag acg etc gtg ccc ctg gat cac aaa caa ggt acc 106 
Leu Lys Arg Phe Gin Thr Leu Val Pro Leu Asp His Lys Gin Gly Thr 
5 10 15 

tta ttt gaa att att gga gag ccc aag ttg ccc aag tgg ttc cat gtc 154 
Leu Phe Glu He He Gly Glu Pro Lys Leu Pro Lys Trp Phe His Val 
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20 



25 



30 



35 



gaa tgc ctg gaa gat cca aaa aga ctg tac gtg gaa cct egg eta ctg 
Glu Cys Leu Glu Asp Pro Lys Arg Leu Tyr Val Glu Pro Arg Leu Leu 

40 45 50 



202 



gaa ate atg ttt ggt aag gat gga gag cac ate cca cat ctt' gaa tct 
Glu He Met Phe Gly Lys Asp Gly Glu His He Pro His Leu Glu Ser 

55 60 65 



250 



atg ttg cac acc ctg ata cat gtg aac gtg tgg ggc cct gaa agg cga 
Met Leu His Thr Leu He His Val Asn Val Trp Gly Pro Glu Arg Arg 

70 75 80 



298 



get gag att tgg ata ttc gga ccg ccg cct ttc cga agg gac gtt gac 
Ala Glu He Trp He Phe Gly Pro Pro Pro Phe Arg Arg Asp Val Asp 
85 90. 95 



346 



egg atg etc act gat ctg get cac tat tgc cgc atg aaa ctg atg gaa 
Arg Met Leu Thr Asp Leu Ala His Tyr Cys Arg Met Lys Leu Met Glu 
100 105 110 • 115 



394 



ata gag get ctg gag get gga gtt gag cgt cgt cgt atg gcg gee cat 
He Glu Ala Leu Glu Ala Gly Val Glu Arg Arg Arg Met Ala Ala His 

120 125 130 



442 



aag get gee acc cag cct get ccc gtg aag gtc cgc gag get gee cct 
Lys Ala Ala Thr Gin Pro Ala Pro Val Lys Val Arg Glu Ala Ala Pro 

135 140 145 



490 



egg ccc get tec gtg aag gtc cct gag acg gee acc cag cct get ccc 
Arg Pro Ala Ser Val Lys Val Pro Glu Thr Ala Thr Gin Pro Ala Pro 
150 155 160 



538 



gtg aag gtc cgc gag get gee cct cag ccc get ccg gtg cag gag gtc 
Val Lys Val Arg Glu Ala Ala Pro Gin Pro Ala Pro Val Gin Glu Val 
165 170 175 



586 



cgc gag get gee cct cag cag get tec gtg cag gag gag gtc cgc gag 
Arg Glu Ala Ala Pro Gin Gin Ala Ser Val Gin Glu Glu Val Arg Glu 
180 185 190 195 



634 



get gee acc gag cag get ccc gtg cag gag gtc cgc gag get gec acc 682 
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Ala Ala Thr Glu Gin Ala Pro Val Gin Glu Val Arg Glu Ala Ala Thr 

200 205 210 

gag cag get ccc gtg cag gag gtc age gag get gee ace gag cag get 730 
Glu Gin Ala Pro Val Gin Glu Val Ser Glu Ala Ala Thr Glu Gin Ala 

215 220 225 

ccc gtg cag gag gtc aac gag get gee ace gag cag get tec gtg cag 778 
Pro Val Gin Glu Val Asn Glu Ala Ala Thr Glu Gin Ala Ser Val Gin 
230 235 240 

gcg gtc cgc gag get gec acc egg ccg get ccc ggg aag gtc cgc aag 826 
Ala Val Arg Glu Ala Ala Thr Arg Pro Ala Pro Gly Lys Val Arg Lys 
245 250 255 

gcg gee acc cag ccg get ccg gtg cag gtt tgc cag gag gee acc cag 874 
Ala Ala Thr Gin Pro Ala Pro. Val Gin Val Cys Gin Glu Ala Thr Gin 
260 265 270 275 

ttg get ccc gtg aag gtc cgc gag gcg gee acc cag ccg get tec ggg 922 
Leu Ala Pro Val Lys Val Arg Glu Ala Ala Thr Gin Pro Ala Ser Gly 

280 285 290 

aag gtc cgc gag gcg gec acc cag ttg get cct gtg aag gtc cgc aag 970 
Lys Val Arg Glu Ala Ala Thr Gin Leu Ala Pro Val Lys Val Arg Lys 

295 300 305 

gca gec acc cag ttg get cct gtg aag gtc cac gag gcg gee acc cag 1018 
Ala Ala Thr Gin Leu Ala Pro Val Lys Val His Glu Ala Ala Thr Gin 
310 315 320 

ccg get ccg ggg aag gtc age gat get gee acg cag teg get teg gtg 1066 
Pro Ala Pro Gly Lys Val Ser Asp Ala Ala Thr Gin Ser Ala Ser Val 
325 330 335 

cag gtt cgt gag get gee acg cag ctg tct ccc gtg gag gee act gat 1114 
Gin Val Arg Glu Ala Ala Thr Gin Leu Ser Pro Val Glu Ala Thr Asp 
340 345 350 355 



act age cag ttg get cag gtg aag get gat gaa gec ttt gee cag cac 
Thr Ser Gin Leu Ala Gin Val Lys Ala Asp Glu Ala Phe Ala Gin His 

360 365 370 



1162 
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act tea ggg gag gec cac cag gtt gec aat ggg cag tct ccc att gaa 1210 
Thr Ser Gly Glu Ala His Gin Val Ala Asn Gly Gin Ser Pro He Glu 

375 380 385 

gtc tgt gag act gec ace ggg cag cat tct eta gat gtc tct agg gee 1258 
Val Cys Glu Thr Ala Thr Gly Gin His Ser Leu Asp Val Ser Arg Ala 
390 395 400 

ttg tec cag aag tgt cct gag gtt ttt gag tgg gag ace cag agt tgt 1306 
Leu Ser Gin Lys Cys Pro Glu Val Phe Glu Trp Glu Thr Gin Ser Cys 
405 410 415 

ttg gat ggc age tat gtc ata gtt cag cct cca agg gat gee tgg gaa 1354 
Leu Asp Gly Ser Tyr Val He Val Gin Pro Pro Arg Asp Ala Trp Glu 
420 425 430 435 

tea ttt ate ata tta taaatgc.atc tctggtgtga gecaggatag atggtacacg 1409 
Ser Phe He He Leu 

440 

tetgeaaate cagaacctaa aggcaggggt tagcttgggc tgagtaaggc aatgatctta 1469 

aacctcagcc tgectaagae tcccttcatc tttctttctg gtttttgece taggaategg 1529 

gaagaacaga gtagagctgt ttttgtttcc ccattgtgtt aaatgtttgc agacacaatt 1589 

taaagtattc taataaaaaa aaaattgeat tccc 1623 



<210> 2 
<211> 440 
<212> PRT 

<213> Mus musculus 

<400> 2 ' 

Met Ala Ser Leu Lys Arg Phe Gin Thr Leu Val Pro Leu Asp His Lys 
15 10 15 

Gin Gly Thr Leu Phe Glu He He Gly Glu Pro Lys Leu Pro Lys Trp 

20 25 30 

Phe His Val Glu Cys Leu Glu Asp Pro Lys Arg Leu Tyr Val Glu Pro 

35 40 45 
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Arg Leu Leu Glu lie Met Phe Gly Lys Asp Gly Glu His lie Pro His 
50 55 60 

Leu Glu Ser Met Leu His Thr Leu He His Val Asn Val Trp Gly Pro 
65 70 75 80 

Glu Arg Arg Ala Glu He Trp He Phe Gly Pro Pro Pro Phe Arg Arg 

85 90 95 

Asp Val Asp Arg Met Leu Thr Asp Leu Ala His Tyr Cys Arg Met Lys 

100 105 110 

Leu Met Glu He Glu Ala Leu Glu Ala Gly Val Glu Arg Arg Arg Met 
115 120 125 

Ala Ala His Lys Ala Ala Thr Gin Pro Ala Pro Val Lys Val Arg Glu 
130 135 140 

Ala Ala Pro Arg Pro Ala Ser Val Lys Val Pro Glu Thr Ala Thr Gin 
145 150 155 • 160 

Pro Ala Pro Val Lys Val Arg Glu Ala Ala Pro Gin Pro Ala Pro Val 

165 170 175 

Gin Glu Val Arg Glu Ala Ala Pro Gin Gin Ala Ser Val Gin Glu Glu 

180 185 190 

Val Arg Glu Ala Ala Thr Glu Gin Ala Pro Val Gin Glu Val Arg Glu 
195 200 205 

Ala Ala Thr Glu Gin Ala Pro Val Gin Glu Val Ser Glu Ala Ala Thr 
210 215 220 

Glu Gin Ala Pro Val Gin Glu Val Asn Glu Ala Ala Thr Glu Gin Ala 
225 230 235 240 



Ser Val Gin Ala Val Arg Glu Ala Ala Thr Arg Pro Ala Pro Gly Lys 

245 250 255 



Val Arg Lys Ala Ala Thr Gin Pro Ala Pro Val Gin Val Cys Gin Glu 

260 265 270 
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Ala Thr Gin Leu Ala Pro Val Lys Val Arg Glu Ala Ala Thr Gin Pro 
275 280 285 

Ala Ser Gly Lys Val Arg Glu Ala Ala Thr Gin Leu Ala Pro Val Lys 
290 295 300 

Val Arg Lys Ala Ala Thr Gin Leu Ala Pro Val Lys Val His' Glu Ala 
305 310 315 320 

Ala Thr Gin Pro Ala Pro Gly Lys Val Ser Asp Ala Ala Thr Gin Ser 

325 330 335 

Ala Ser Val Gin Val Arg Glu Ala Ala Thr Gin Leu Ser Pro Val Glu 

340 345 350 

Ala Thr Asp Thr Ser Gin Leu Ala Gin Val Lys Ala Asp Glu Ala Phe 
355 360 365 

Ala Gin His Thr Ser Gly Glu Ala His Gin Val Ala Asn Gly Gin Ser 
370 375 380 

t 

Pro He Glu Val Cys Glu Thr Ala Thr Gly Gin His Ser Leu Asp Val 
385 390 395 400 

Ser Arg Ala Leu Ser Gin Lys Cys Pro Glu Val Phe Glu Trp Glu Thr 

405 410 415 

Gin Ser Cys Leu Asp Gly Ser Tyr Val He Val Gin Pro Pro Arg Asp 

420 425 430 

Ala Trp Glu Ser Phe lie He Leu 
435 440 



<210> 3 

<211> 1063 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (54) . . (704) 
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<400> 3 

tcggcctttg ggtttgctgt ggtgtccttg tctcctgcag gaccggccgc age atg 56 

Met 
1 

gac get ccc agg egg ttt ccg acg etc gtg caa ctg atg cag* cca aaa 104 

Asp Ala Pro Arg Arg Phe Pro Thr Leu Val Gin Leu Met Gin Pro Lys 

5 10 15 

gca atg cca gtg gag gtg etc ggt cac etc cct aag egg ttc tec tgg 152 

Ala Met Pro Val Glu Val Leu Gly His Leu Pro Lys Arg Phe Ser Trp 

20 25 30 

ttc cac tct gag ttc ctg aag aat ccg aag gta gtt cgc ctt gag gtt 200 

Phe His Ser Glu Phe Leu Lys Asn Pro Lys Val Val Arg Leu Glu Val 
35 40. 45 

tgg ctg gtg gaa aag ate ttc ggc egg ggc gga gaa cgc ate ccg cac 248 

Trp Leu Val Glu Lys He Phe Gly Arg Gly Gly Glu Arg He Pro His 
50 55 60 . 65 

gtc cag ggt atg tec caa ate ttg att cac gtg aat cga ttg gac cct 296 

Val Gin Gly Met Ser Gin He Leu He His Val Asn Arg Leu Asp Pro 

70 75 80 

aac ggc gag get gag ate ttg gta ttt ggg agg cct tct tac cag gag 344 

Asn Gly Glu Ala Glu He Leu Val Phe Gly Arg Pro Ser Tyr Gin Glu. 

85 90 95 

gac aca ate aag atg ate atg aac ctg get gac tat cac cgc cag etc 392 

Asp Thr He Lys Met He Met Asn Leu Ala Asp Tyr His Arg Gin Leu 
100 105 110 

cag gcg aaa ggc tea gga aag gee etc gee cag gat gtc gee act cag 440 

Gin Ala Lys Gly Ser Gly Lys Ala Leu Ala Gin Asp Val Ala Thr Gin 
115 120 125 

aag gee gag ace cag egg tct tea ata gaa gtc egg gag gee ggg acg 488 

Lys Ala Glu Thr Gin Arg Ser Ser He Glu Val Arg Glu Ala Gly Thr 

130 135 140 145 



cag cgt teg gtg gag gtc egg gag gee ggg acc cag cgt teg gtg gaa 536 
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Gin Arg Ser Val Glu Val Arg Glu Ala Gly Thr Gin Arg Ser Val Glu 

150 155 160 

gtc cag gag gtc ggg aca cag ggt tct ccg gtg gag gtg cag gag gcc 584 
Val Gin Glu Val Gly Thr Gin Gly Ser Pro Val Glu Val Gin Glu Ala 

165 170 175 

ggg acc cag cag tct etc cag get gcc aac aag teg ggg acc cag cga 632 
Gly Thr Gin Gin Ser Leu Gin Ala Ala Asn Lys Ser Gly Thr Gin Arg 
180 185 190 

tec ccc gaa get gcc age aag gca gtg acc cag egg ttt cgc gag gat 680 
Ser Pro Glu Ala Ala Ser Lys Ala Val Thr Gin Arg Phe Arg Glu Asp 
195 200 205 

gcc egg gac cca gtt act aga tta tgaaggcatc tcaggccctg gagecagage 734 
Ala Arg Asp Pro Val Thr Arg. Leu 
210 215 

cagtcagggg ttaaagtgaa agecegtatt tccgcccaga agctggggtt ggggagagga 794 

tgtggatttt ttgttttacc ctttctgttg catggttgca aacacaaact tgagttctaa 854 

taaagaattg caaagtggaa gcccgccccc cccctccccc ccgcctccct taagtccagg 914 

aagctggggt ggcgaggaag gatgatgtgg attgtttttg ttttacccct tttgttgaat 974 

ggttgccaac ccaaacttga gttttaataa ataattgect ttccaaaaaa aaaaaaaaaa 1034 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 1063 



<210> 4 
<211> 217 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Met Asp Ala Pro Arg Arg Phe Pro Thr Leu Val Gin Leu Met Gin Pro 
15 10 15 



Lys Ala Met Pro Val Glu Val Leu Gly His Leu Pro Lys Arg Phe Ser 

20 25 30 
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Trp Phe His Ser 

35 

Val Trp Leu Val 
50 

His Val Gin Gly 
65 

Pro Asn Gly Glu 



Glu Asp Thr He 

100 

Leu Gin Ala Lys 
115 

Gin Lys Ala Glu 
130 

Thr Gin Arg Ser 
145 

Glu Val Gin Glu 



Ala Gly Thr Gin 

180 

Arg Ser Pro Glu 
195 

Asp Ala Arg Asp 
210 



Glu Phe Leu Lys 

40 

Glu Lys He Phe 

55 

Met Ser Gin He 
70 

Ala Glu He Leu 
85 

Lys Met He Met 



Gly Ser Gly Lys 

120 

Thr Gin Arg Ser 
135 

Val Glu Val Arg 
150 

Val Gly Thr Gin 
165 

Gin Ser Leu Gin 



Ala Ala Ser Lys 

200 

Pro Val Thr Arg 
215 



Asn Pro Lys Val 



Gly Arg Gly Gly 

60 

Leu He His Val 

75 

Val Phe Gly Arg 
90 

Asn Leu Ala Asp 
105 

Ala Leu Ala Gin 



Ser He Glu Val 

140 

Glu Ala Gly Thr 
155 

Gly Ser Pro Val 
170 

Ala Ala Asn Lys 
185 

Ala Val Thr Gin 



Leu 



Val Arg Leu Glu 
45 

Glu Arg He Pro 



Asn Arg Leu Asp 

80 

Pro Ser Tyr Gin 

95 

Tyr His Arg Gin 
110 

Asp Val Ala Thr 
125 

Arg Glu Ala Gly 



Gin Arg Ser Val 

160 

Glu Val Gin Glu 
175 

Ser Gly Thr Gin 
190 

Arg Phe Arg Glu 
205 



<210> 5 

<211> 591 

<212> DNA 

<213> Mus musculus 
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<220> 

<221> CDS 

<222> (59). . (412) 

<400> 5 

gccgtgcgtg gtggataagc ttgatctcgt cttccctgaa gtctggttcc ttggcagg 58 

atg atg gtg acc etc gtg acc cgt aaa gat ate ccc ccg tgg gtg aaa 106 
Met Met Val Thr Leu Val Thr Arg Lys Asp He Pro Pro Trp Val Lys 
15 10 15 

gtt cct gaa gac ctg aaa gat cca gaa gta ttc cag gtc cag teg ctg 154 
Val Pro Glu Asp Leu Lys Asp Pro Glu Val Phe Gin Val Gin Ser Leu 

20 25 30 

gtg ctg aaa tat ctg ttt ggc cca cag gga tct cga atg tct cac ate 202 
Val Leu Lys Tyr Leu Phe Gly Pro Gin Gly Ser Arg Met Ser His He 

35 40 45 

gag cag gtg age cag gee atg ttt gag ctg aag aac ctg gaa tct ccc 250 
Glu Gin Val Ser Gin Ala Met Phe Glu Leu Lys Asn Leu Glu Ser Pro 
50 55 60 

gaa gaa ctt ate gag gtc ttc att tac ggc tct caa aac aac aag att 298 
Glu Glu Leu He Glu Val Phe He Tyr Gly Ser Gin Asn Asn Lys He 
65 70 75 80 

egg get aaa tgg atg ctt cag tec atg get gag agg tac cac ctg cgc 346 
Arg Ala Lys Trp Met Leu Gin Ser Met Ala Glu Arg Tyr His Leu Arg 

85 90 95 

cag caa aaa gga gtg ctg aag ctg gag gaa tec atg aag acc ctg gag 394 
Gin Gin Lys Gly Val Leu Lys Leu Glu Glu Ser Met Lys Thr Leu Glu 

100 105 110 

eta ggc cag tgt ate gag tgaagccagt ttccagtcct tgtgtctccg 442 
Leu Gly Gin Cys He Glu 
115 

acctggatgc aggttaagct gtggccagtg tttggttctg gcgggatttt tagctttgtt 502 
acatcctagc aagatattct ggatccctgc tgegcattet gatgtgaatc ccaaggttac 562 
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cactctaaat aaaaaataaa attgaagtg 591 



<210> 6 
<211> 118 
<212> PRT 

<213> Mus musculus 
<400> 6 

Met Met Val Thr Leu Val Thr Arg Lys Asp lie Pro Pro Trp Val Lys 
1 5 10 15 

Val Pro Glu Asp Leu Lys Asp Pro Glu Val Phe Gin Val Gin Ser Leu 

20 25 30 

Val Leu Lys Tyr Leu Phe Gly Pro Gin Gly Ser Arg Met Ser His He 

35 40 45 

Glu Gin Val Ser Gin Ala Met Phe Glu Leu Lys Asn Leu Glu Ser Pro 
50 55 60- 

Glu Glu Leu He Glu Val Phe He Tyr Gly Ser Gin Asn Asn Lys He 
65 70 75 80 

Arg Ala Lys Trp Met Leu Gin Ser Met Ala Glu Arg Tyr His Leu Arg 

85 90 95 

Gin Gin Lys Gly Val Leu Lys Leu Glu Glu Ser Met Lys Thr Leu Glu 

100 105 110 

Leu Gly Gin Cys He Glu 
115 



<210> 7 

<211> 640 

<212> DNA 

<213> Homo sapiens 



<220> 
<221> CDS 
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<222> (15). . (362) 
<400> 7 

ggcacgagga taag atg gga act etc ccg gca cgt aga cat ate ccg ccg 50 

Met Gly Thr Leu Pro Ala Arg Arg His lie Pro Pro 
15 10 

tgg gtg aaa gtt ccc gaa gac ctg aaa gat cca gag gtg ttc cag gtc 98 

Trp Val Lys Val Pro Glu Asp Leu Lys Asp Pro Glu Val Phe Gin Val 

15 20 25 

cag acg egg ctg ctg aaa gee att ttc ggc ccg gac gga tct cga ate 146 

Gin Thr Arg Leu Leu Lys Ala He Phe Gly Pro Asp Gly Ser Arg He 

30 35 40 



cct tac ate gag cag gtg age aag gee atg etc gag ctg aag get ctg 194 
Pro Tyr He Glu Gin Val Ser Lys Ala Met Leu Glu Leu Lys Ala Leu 
45 50 55 60 

gag tct tea gac etc acc gag gtc gtg gtt tac ggc tec tat ttg tac 242 
Glu Ser Ser Asp Leu Thr Glu Val Val Val Tyr Gly Ser Tyr Leu Tyr 

65 70 75 

aag etc egg acc aag tgg atg etc cag tec atg get gag tgg cac cgc 290 
Lys Leu Arg Thr Lys Trp Met Leu Gin Ser Met Ala Glu Trp His Arg 

80 85 90 

cag cgc cag gag cga ggg atg etc aaa ctt gec gaa gec atg aat gec 338 
Gin Arg Gin Glu Arg Gly Met Leu Lys Leu Ala Glu Ala Met Asn Ala 

95 100 105 

etc gaa eta ggc cct tgg atg aag tgaaccagtt tccagccaat gcaatgaagc 392 
Leu Glu Leu Gly Pro Trp Met Lys 
110 115 

cgggttgcag agattaggtt gtggccagag ctagagtgat tccttaagct tgttttaaaa 452 

tctgctccag cctaaagagt taagggaaaa ccatttgttc ccttaaagag ttaagggaaa 512 

acccttggct ctgagtcttg ttgtgaatat ttctttgatg attgttaata aaaagtgttt 572 

tttctttttt cccattttta aaaataacaa taaagtttta aataagttga taaaaaaaaa 632 
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aaaaaaaa 640 



<210> 8 
<211> 116 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Met Gly Thr Leu Pro Ala Arg Arg His He Pro Pro Trp Val Lys Val 
15 10 15 

Pro Glu Asp Leu Lys Asp Pro Glu Val Phe Gin Val Gin Thr Arg Leu 

20 25 30 

Leu Lys Ala He Phe Gly Pro Asp Gly Ser Arg He Pro Tyr He Glu 

35 40 45 

Gin Val Ser Lys Ala Met Leu Glu Leu Lys Ala Leu Glu Ser Ser Asp 
50 55 60 

Leu Thr Glu Val Val Val Tyr Gly Ser Tyr Leu Tyr Lys Leu Arg Thr 
65 70 75 80 

Lys Trp Met Leu Gin Ser Met Ala Glu Trp His Arg Gin Arg Gin Glu 

85 90 95 

Arg Gly Met Leu Lys Leu Ala Glu Ala Met Asn Ala Leu Glu Leu Gly 

100 105 110 

Pro Trp Met Lys 
115 



<210> 9 

<211> 1670 

<212> DNA 

<213> Mus musculus 



<220> 
<221> CDS 

<222> (134). . (1567) 
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<400> 9 

acttgcctgt ccaagatctg ttggaatctg cttctacaga agaccagctg aaacaaatag 60 

cttcgtggga ctgagcacaa ctactagatt cttggacttc cgttcacagc tgccaattgt 120 

tgggagtaca ata atg gag gag teg gaa ttg gag att ttt aga agt aag 169 

Met Glu Glu Ser Glu Leu Glu He Phe Arg Ser Lys 
15 10 

ttt gtt aga ggc tea tct gtc acg aag cag cat gee tgg cga aac cag 217 
Phe Val Arg Gly Ser Ser Val Thr Lys Gin His Ala Trp Arg Asn Gin 

15 20 * 25 

cac age gag aag cgt tgc tct tec tec ate agt tct ata tec ctg gac 265 
His Ser Glu Lys Arg Cys Ser Ser Ser He Ser Ser He Ser Leu Asp 
30 35 40 

aga atg cca teg gaa ate ttg gtg aag ata ctt tct tac ttg gat gcg 313 
Arg Met Pro Ser Glu He Leu Val Lys He Leu Ser Tyr Leu Asp Ala 
45 50 55 . 60 

gtg ace ttg gtg tgc att gga tgt gtg age aga cgc ttt tat cat ttg 361 
Val Thr Leu Val Cys He Gly Cys Val Ser Arg Arg Phe Tyr His Leu 

65 70 75 

get gat gac aat ctt att tgg gtc agg aag tac gca get gca ttt aga 409 
Ala Asp Asp Asn Leu He Trp Val Arg Lys Tyr Ala Ala Ala Phe Arg 

80 85 90 

tea aaa aga tea cgt tgg aaa get act tea gtg gag gaa aca gec aca 457 
Ser Lys Arg Ser Arg Trp Lys Ala Thr Ser Val Glu Glu Thr Ala Thr 

95 100 105 

agt ctg age ttg ctg tea gtt tgg gat aaa gaa gat gga tac tgg aag 505 
Ser Leu Ser Leu Leu Ser Val Trp Asp Lys Glu Asp Gly Tyr Trp Lys 
110 115 120 

aaa gaa tat att aca aag cag ate tea tct gtg aga gca gee etc ace 553 
Lys Glu Tyr He Thr Lys Gin He Ser Ser Val Arg Ala Ala Leu Thr 
125 130 135 140 

aac age etc agt cct gtc aaa cgc cgc aca age ctt cct teg aaa acc 601 
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Asn Ser Leu Ser Pro Val Lys Arg Arg Thr Ser Leu Pro Ser Lys Thr 

145 150 155 

aaa gag tec etc aga ata tct ggc tta ggt tgg aca ate ate tta aga 649 

Lys Glu Ser Leu Arg lie Ser Gly Leu Gly Trp Thr lie lie Leu Arg 

160 165 170 

gaa gee agt ggc aaa gaa cac ate atg cag cat teg aat ctt tec gta 697 

Glu Ala Ser Gly Lys Glu His He Met Gin His Ser Asn Leu Ser Val 
175 180 185 

aat gac aac tct gtc act gtt ttt tgg cat gac aaa aat tgg cca cat 745 

Asn Asp Asn Ser Val Thr Val Phe Trp His Asp Lys Asn Trp Pro His 
190 195 200 

gta gac acg ttg tec acc ctg gat ttg tat ggt gee aca cca att ttt 793 

Val Asp Thr Leu Ser Thr Leu Asp Leu Tyr Gly Ala Thr Pro He Phe 
205 210 215 220 

atg gag cag tat aaa ggc cct aac aca agt tgt cca cga tgg ctg tct 841 

Met Glu Gin Tyr Lys Gly Pro Asn Thr Ser Cys Pro Arg Trp Leu Ser 

225 230 235 

tta att gaa aag tac gat ctg agt aat tta cgc aag tct get atg att 889 

Leu He Glu Lys Tyr Asp Leu Ser Asn Leu Arg Lys Ser Ala Met He 

240 245 250 

ggc tgc gac aga cat gtt egg gta ttc tgt gta aat cct ggc etc ctg 937 

Gly Cys Asp Arg His Val Arg Val Phe Cys Val Asn Pro Gly Leu Leu 
255 260 265 

gtg ggg ctg tgg cag gag aat ggt gga eta get ttt gtc atg gca aat 985 

Val Gly Leu Trp Gin Glu Asn Gly Gly Leu Ala Phe Val Met Ala Asn 
270 275 280 

att cat tec cat ggc ctt ttc gag aga age ata atg ggc tea gac act 1033 

He His Ser His Gly Leu Phe Glu Arg Ser He Met Gly Ser Asp Thr 
285 290 295 300 



att ccc tat aca ttg cct ccc gac act aca ttt gtg gat aac tac cca 
He Pro Tyr Thr Leu Pro Pro Asp Thr Thr Phe Val Asp Asn Tyr Pro 

305 310 315 



1081 
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gac tea atg acc ttt tat gga gat aaa ggc ttt cag ctg cat ate gac 1129 

Asp Ser Met Thr Phe Tyr Gly Asp Lys Gly Phe Gin Leu His He Asp 

320 325 330 



att cat ggc agt aag act tac ttc ctg tgt age acc ttc cac aat etc 1177 
He His Gly Ser Lys Thr Tyr Phe Leu Cys Ser Thr Phe His Asn Leu 
335 340 345 



ttc tgc agg aga gcg ggc att aac aat gga tat gtg aag ttc ttg atg 1225 
Phe Cys Arg Arg Ala Gly He Asn Asn Gly Tyr Val Lys Phe Leu Met 
350 355 360 

ata aac tta aaa aat aac aga gaa cac eta cct ctt gtt gga aaa gtt 1273 
He Asn Leu Lys Asn Asn Arg Glu His Leu Pro Leu Val Gly Lys Val 
365 370 375 380 



ggc ctt gaa tgg aga act gac tgt tta aat ggc cgt att gag agt tgc 1321 
Gly Leu Glu Trp Arg Thr Asp Cys Leu Asn Gly Arg He Glu Ser Cys 

385 390 395 

att gta gtg gat atg acc ttg ctg gat gag gac aag aag ccc ate tgg 1369 
He Val Val Asp Met Thr Leu Leu Asp Glu Asp Lys Lys Pro He Trp 

400 405 410 



tat gtg agt tct cca gtg tgc ttg aga tct gec tgc ctt cct gat ttc 1417 
Tyr Val Ser Ser Pro Val Cys Leu Arg Ser Ala Cys Leu Pro Asp Phe 
415 420 425 



ccg cag ccg get tac tct ttc gag tac 
Pro Gin Pro Ala Tyr Ser Phe Glu Tyr 
430 435 

tgc gca gac eta ggg tgg ttt gaa aat 
Cys Ala Asp Leu Gly Trp Phe Glu Asn 
445 450 

aga ctg gac att tac etc agt gta gca 
Arg Leu Asp He Tyr Leu Ser Val Ala 

465 



atg gac age gta gga gga gtg 1465 
Met Asp Ser Val Gly Gly Val 
440 

acc gat gaa tac ttc att gtc 1513 
Thr Asp Glu Tyr Phe He Val 
455 460 

aaa tta caa caa tgg ttt ggg 1561 
Lys Leu Gin Gin Trp Phe Gly 
470 475 



agg caa 
Arg Gin 



taaatgctga gttagcagta gggagtcttg ttattagtaa 



gctgtttgtt 



1617 
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ttttacaact ttgtttttat tgaaagtt.aa aataaagcat atttgtggta ttc 1670 



<210> 10 
<211> 478 
<212> PRT 

<213> Mus musculus 
<400> 10 

Met Glu Glu Ser Glu Leu Glu He Phe Arg Ser Lys Phe Val Arg Gly 
15 10 15 

Ser Ser Val Thr Lys Gin His Ala Trp Arg Asn Gin His Ser Glu Lys 

20 25 30 

Arg Cys Ser Ser Ser He Ser Ser He Ser Leu Asp Arg Met Pro Ser 

35 • 40 45 

Glu He Leu Val Lys He Leu Ser Tyr Leu Asp Ala Val Thr Leu Val 
50 55 60 

Cys He Gly Cys Val Ser Arg Arg Phe Tyr His Leu Ala Asp Asp Asn 
65 70 75 80 

Leu He Trp Val Arg Lys Tyr Ala Ala Ala Phe Arg Ser Lys Arg Ser 

85 90 95 

Arg Trp Lys Ala Thr Ser Val Glu Glu Thr Ala Thr Ser Leu Ser Leu 

100 105 110 

Leu Ser Val Trp Asp Lys Glu Asp Gly Tyr Trp Lys Lys Glu Tyr lie 
115 120 125 

Thr Lys Gin He Ser Ser Val Arg Ala Ala Leu Thr Asn Ser Leu Ser 
130 135 140 

< 

Pro Val Lys Arg Arg Thr Ser Leu Pro Ser Lys Thr Lys Glu Ser Leu 
145 150 155 160 

Arg He Ser Gly Leu Gly Trp Thr He He Leu Arg Glu Ala Ser Gly 

165 170 175 

Lys Glu His He Met Gin His Ser Asn Leu Ser Val Asn Asp Asn Ser 
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180 . 185 190 

Val Thr Val Phe Trp His Asp Lys Asn Trp Pro His Val Asp Thr Leu 
195 200 205 

Ser Thr Leu Asp Leu Tyr Gly Ala Thr Pro He Phe Met Glu Gin Tyr 
210 215 220 

Lys Gly Pro Asn Thr Ser Cys Pro Arg Trp Leu Ser Leu He Glu Lys 
225 230 235 240 

Tyr Asp Leu Ser Asn Leu Arg Lys Ser Ala Met He Gly Cys Asp Arg 

245 250 255 

His Val Arg Val Phe Cys Val Asn Pro Gly Leu Leu Val Gly Leu Trp 

260 265 270 

Gin Glu Asn Gly Gly Leu Ala Phe Val Met Ala Asn He His Ser His 
275 280 285 

Gly Leu Phe Glu Arg Ser He Met Gly Ser Asp Thr- lie Pro Tyr Thr 
290 295 300 

Leu Pro Pro Asp Thr Thr Phe Val Asp Asn Tyr Pro Asp Ser Met Thr 
305 310 315 320 

Phe Tyr Gly Asp Lys Gly Phe Gin Leu His He Asp He His Gly Ser 

325 330 335 

Lys Thr Tyr Phe Leu Cys Ser Thr Phe His Asn Leu Phe Cys Arg Arg 

340 345 350 

Ala Gly He Asn Asn Gly Tyr Val Lys Phe Leu Met He Asn Leu Lys 
355 360 365 

Asn Asn Arg Glu His Leu Pro Leu Val Gly Lys Val Gly Leu Glu Trp 
370 375 380 

Arg Thr Asp Cys Leu Asn Gly Arg He Glu Ser Cys He Val Val Asp 
385 390 395 400 



Met Thr Leu Leu Asp Glu Asp Lys Lys Pro He Trp Tyr Val Ser Ser 

405 410 415 
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Pro Val Cys Leu 

420 

Tyr Ser Phe Glu 
435 

Gly Trp Phe Glu 
450 

Tyr Leu Ser Val 
465 



Arg Ser Ala Cys 



Tyr Met Asp Ser 

440 

Asn Thr Asp Glu 
455 

Ala Lys Leu Gin 
470 



Leu Pro Asp Phe 
425 

Val Gly Gly Val 



Tyr Phe He Val 

460 

Gin Trp Phe Gly 
475 



Pro Gin Pro Ala 
430 

Cys Ala Asp Leu 
445 

Arg Leu Asp He 
Arg Gin 



<210> 11 
<211> 1665 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (21). . (1550) 
<400> 11 

agggtgaact ccttgtctct atg gcg act gga cgc ggt egg ate ttg cag cag 53 

Met Ala Thr Gly Arg Gly Arg He Leu Gin Gin 
1 5 10 

cac tgg etc ggc etc cag acg ctg cgc ggg ccc age agg ggc ggt ggc 101 
His Trp Leu Gly Leu Gin Thr Leu Arg Gly Pro Ser Arg Gly Gly Gly 

15 20 25 

gcg gee egg ggg cgc gee agg gec ttt ggg tgc aga aag ggg cca ggg 149 
Ala Ala Arg Gly Arg Ala Arg Ala Phe Gly Cys Arg Lys Gly Pro Gly 

30 35 40 

gtc aag ctt tct gca ggc tct get gee ctg agg tgc cat gee gga ggt 197 
Val Lys Leu Ser Ala Gly Ser Ala Ala Leu Arg Cys His Ala Gly Gly 
45 50 55 

gga cag cac tgg gag age tct ttc tec tgc tgt tct ggg ttc ctg gat 245 
Gly Gin His Trp Glu Ser Ser Phe Ser Cys Cys Ser Gly Phe Leu Asp 
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60 65 70 75 



gga atg cct tea gaa ate ttg ctg aag ata ttt tec tac ttg gat get 293 
Gly Met Pro Ser Glu lie Leu Leu Lys He Phe Ser Tyr Leu Asp Ala 

80 85 90 



gtg age ctt ctg tgt act gga tgt gtg age agg cgc ttt tat * cat eta 341 

Val Ser Leu Leu Cys Thr Gly Cys Val Ser Arg Arg Phe Tyr His Leu 

95 100 105 

gec aat gac aat ttt att tgg ate gga ate tac tea act get ttt tea 389 

Ala Asn Asp Asn Phe He Trp He Gly He Tyr Ser Thr Ala Phe Ser 

110 115 120 



cct gca aga tea aat tgg aaa ttt aat tea gta gag aag ata get atg 437 
Pro Ala Arg Ser Asn Trp Lys Phe Asn Ser Val Glu Lys He Ala Met 
125 130 135 



tct atg age ttt ctg tea gtt cag gat aaa gaa get ggt tat tgg aag 485 
Ser Met Ser Phe Leu Ser Val Gin Asp Lys Glu Ala Gly Tyr Trp Lys 
140 145 150 - 155 



aaa gaa tat ate aca aaa caa ata gca tct gta aaa gec gca eta get 533 
Lys Glu Tyr He Thr Lys Gin He Ala Ser Val Lys Ala Ala Leu Ala 

160 165 170 



gac att etc aaa cct gtc aac cct tac aca ggc ctt cca gtt aag acc 581 
Asp lie Leu Lys Pro Val Asn Pro Tyr Thr Gly Leu Pro Val Lys Thr 

175 180 185 



aaa gag gec etc aga ata ttt ggt tta ggt tgg gca att ata ctg aaa 629 
Lys Glu Ala Leu Arg He Phe Gly Leu Gly Trp Ala He He Leu Lys 
190 195 200 



gaa aaa ggt gga aaa gaa tat ate atg gag cat gtt gat ctt tec ata 677 
Glu Lys Gly Gly Lys Glu Tyr He Met Glu His Val Asp Leu Ser He 
205 210 215 

aat gac aca tea gtt act gtt ata tgg tat ggc aaa aaa tgg cca tgc 725 
Asn Asp Thr Ser Val Thr Val He Trp Tyr Gly Lys Lys Trp Pro Cys 
220 225 230 235 

eta gca tea ttg tea acc tta gat tta tgt ggc atg aca cca gtt ttt 773 
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Leu Ala Ser Leu Ser Thr Leu Asp Leu Cys Gly Met Thr Pro Val Phe 

240 245 250 

acc gac tgg tat aaa act ccc acc aaa cat aga etc cga tgg cat tct 821 

Thr Asp Trp Tyr Lys Thr Pro Thr Lys His Arg Leu Arg Trp His Ser 

255 260 265 

tta att gca aag tac aat ctg agt cat ttg acc ata tct acc atg att 869 

Leu lie Ala Lys Tyr Asn Leu Ser His Leu Thr lie Ser Thr Met lie 
270 275 280 



ggc tgt gac aga etc att egg ate ttc 
Gly Cys Asp Arg Leu lie Arg lie Phe 
285 290 

gtg gga gtg tgg aag aag gag gaa gaa 
Val Gly Val Trp Lys Lys Glu. Glu Glu 
300 305 



tgc ctg cac cct ggc etc ctg 917 

Cys Leu His Pro Gly Leu Leu 
295 

ctg get ttt gtt atg gca aat 965 

Leu Ala Phe Val Met Ala Asn 
310 315 



ctt cat ttt cat cac ctt gtg gag agg age aca tta ggc teg get act 1013 
Leu His Phe His His Leu Val Glu Arg Ser Thr Leu Gly Ser Ala Thr 

320 325 330 

ate ccc tat gaa ctg cct cca cat age ccc ttt ttg gat gat age ccc 1061 
lie Pro Tyr Glu Leu Pro Pro His Ser Pro Phe Leu Asp Asp Ser Pro 

335 340 345 

gag tat gga ctg cac ggc tac caa etc cat gtt gat ctg cac age ggt 1109 
Glu Tyr Gly Leu His Gly Tyr Gin Leu His Val Asp Leu His Ser Gly 
350 355 360 

ggg gtt ttc tac eta tgt ggt aca ttt cgc aat etc ttc acc aag aga 1157 
Gly Val Phe Tyr Leu Cys Gly Thr Phe Arg Asn Leu Phe Thr Lys Arg 
365 370 375 

gga aat att gaa aat gga cat gtg aag etc att gtt ata cat tta aaa 1205 
Gly Asn He Glu Asn Gly His Val Lys Leu He Val lie His Leu Lys 
380 385 390 395 



aat aac aga gaa cac eta cct ctt att gga aaa gtt ggc etc teg tgg 
Asn Asn Arg Glu His Leu Pro Leu He Gly Lys Val Gly Leu Ser Trp 

400 405 410 



1253 
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aaa act gat att ttt gat ggc tgt ata aag agt tgt tec atg atg gac 1301 

Lys Thr Asp lie Phe Asp Gly Cys lie Lys Ser Cys Ser Met Met Asp 

415 420 425 

gta act ctt ttg gat gaa cat ggg aaa ccc ttt tgg tgt ttc agt tec 1349 

Val Thr Leu Leu Asp Glu His Gly Lys Pro Phe Trp Cys Phe Ser Ser 
430 435 440 

ccg gtg tgc ctg aga teg cct gec aca ccc tct gac age tct age ttc 1397 

Pro Val Cys Leu Arg Ser Pro Ala Thr Pro Ser Asp Ser Ser Ser Phe 
445 450 455 

ttg gga cag aca tac aac gtg gac tac gtt gat gcg gaa gga aga gtg 1445 

Leu Gly Gin Thr Tyr Asn Val Asp Tyr Val Asp Ala Glu Gly Arg Val 

460 465 470 475 

cac gtg gag ctg gtg tgg ate aga gag acc gaa gaa tac ctt att gtc 1493 

His Val Glu Leu Val Trp He Arg Glu Thr Glu Glu Tyr Leu He Val 

480 485 490 

aac ctg gtc ctt tat ctt agt ate gca aaa ate aac ■ cat tgg ttt ggg 1541 

Asn Leu Val Leu Tyr Leu Ser He Ala Lys He Asn His Trp Phe Gly 

495 500 505 

act gaa tat tagcagtagg tggcaaatta ttgttgttat ttagttgttt 1590 
Thr Glu Tyr 
510 

atttttgact ggctttgttc ttggtgttga aaattaaaat aaagcaaatc tgcaaaaaaa 1650 



aaaaaaaaaa aaaaa 



1665 



<210> 12 
<211> 510 
<212> PRT 

<213> Homo sapiens 
<400> 12 

Met Ala Thr Gly Arg Gly Arg He Leu Gin Gin His Trp Leu Gly Leu 
15 10 15 



Gin Thr Leu Arg Gly Pro Ser Arg Gly Gly Gly Ala Ala Arg Gly Arg 
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20 25 30 

Ala Arg Ala Phe Gly Cys Arg Lys Gly Pro Gly Val Lys Leu Ser Ala 

35 40 45 

Gly Ser Ala Ala Leu Arg Cys His Ala Gly Gly Gly Gin His Trp Glu 
50 55 60 

Ser Ser Phe Ser Cys Cys Ser Gly Phe Leu Asp Gly Met Pro Ser Glu 
65 70 75 80 

He Leu Leu Lys He Phe Ser Tyr Leu Asp Ala Val Ser Leu Leu Cys 

85 90 95 

Thr Gly Cys Val Ser Arg Arg Phe Tyr His Leu Ala Asn Asp Asn Phe 

100 105 110 

He Trp He Gly He Tyr Ser Thr Ala Phe Ser Pro Ala Arg Ser Asn 
115 120 125 

Trp Lys Phe Asn Ser Val Glu Lys He Ala Met Ser . Met Ser Phe Leu 
130 135 140 

Ser Val Gin Asp Lys Glu Ala Gly Tyr Trp Lys Lys Glu Tyr He Thr 
145 150 155 160 

Lys Gin He Ala Ser Val Lys Ala Ala Leu Ala Asp He Leu Lys Pro 

165 170 175 

Val Asn Pro Tyr Thr Gly Leu Pro Val Lys Thr Lys Glu Ala Leu Arg 

180 185 190 

He Phe Gly Leu Gly Trp Ala He He Leu Lys Glu Lys Gly Gly Lys 
195 200 205 

Glu Tyr He Met Glu His Val Asp Leu Ser He Asn Asp Thr Ser Val 
210 215 220 

Thr Val He Trp Tyr Gly Lys Lys Trp Pro Cys Leu Ala Ser Leu Ser 
225 230 235 240 



Thr Leu Asp Leu Cys Gly Met Thr Pro Val Phe Thr Asp Trp Tyr Lys 

245 250 255 
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Thr Pro Thr Lys 

260 

Asn Leu Ser His 
275 

lie Arg lie Phe 
290 

Lys Glu Glu Glu 
305 

Leu Val Glu Arg 



Pro Pro His Ser 

340 

Gly Tyr Gin Leu 
355 

Cys Gly Thr Phe 
370 

Gly His Val Lys 
385 

Leu Pro Leu lie 



Asp Gly Cys lie 

420 

Glu His Gly Lys 
435 

Ser Pro Ala Thr 
450 

Asn Val Asp Tyr 
465 



His Arg Leu Arg 



Leu Thr lie Ser 

280 

Cys Leu His Pro 
295 

Leu Ala Phe Val 
310 

Ser Thr Leu Gly 
325 

Pro Phe Leu Asp 



His Val Asp Leu 

360 

Arg Asn Leu Phe 
375 

Leu lie Val lie 
390 

Gly Lys Val Gly 
405 

Lys Ser Cys Ser 



Pro Phe Trp Cys 

440 

Pro Ser Asp Ser 
455 

Val Asp Ala Glu 
470 



Trp His Ser Leu 
265 

Thr Met He Gly 



Gly Leu Leu Val 

300 

Met Ala Asn Leu 
315 

Ser Ala Thr He 
330 

Asp Ser Pro Glu 
345 

His Ser Gly Gly 



Thr Lys Arg Gly 

380 

His Leu Lys Asn 
395 

Leu Ser Trp Lys 
410 

Met Met Asp Val 
425 

Phe Ser Ser Pro 



Ser Ser Phe Leu 

460 

Gly Arg Val His 
475 



He Ala Lys Tyr 
270 

Cys Asp Arg Leu 
285 

Gly Val Trp Lys 



His Phe His His 

320 

Pro Tyr Glu Leu 
335 

Tyr Gly Leu His 
350 

Val Phe Tyr Leu 
365 

Asn He Glu Asn 



Asn Arg Glu His 

400 

Thr Asp He Phe 
415 

Thr Leu Leu Asp 
430 

Val Cys Leu Arg 
445 

Gly Gin Thr Tyr 



Val Glu Leu Val 

480 
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Trp He Arg Glu Thr Glu Glu Tyr Leu He Val Asn Leu Val Leu Tyr 

485 490 495 

Leu Ser He Ala Lys He Asn His Trp Phe Gly Thr Glu Tyr 

500 505 510 



<210> 13 
<211> 2184 
<212> DNA 

<213> Mus rausculus 

<220> 
<221> CDS 

<222> (190). . (1104) 

<400> 13 

agaaaggctg atttggttgg tgtcttgctc tttctgtggg aaggctgcgg ctcacttcct 60 

tccgacttct tgataatttt gcattagaca tttaactctt ctttctatga tctttccttc 120 

tagacactga gttttttggt tgttgcctaa aaccttttca gaaatccctt ccctcgccat 180 

cacactgac atg agt gtg ggt ctt cct ggt ccc cac agt ttg cct agt tct 231 

Met Ser Val Gly Leu Pro Gly Pro His Ser Leu Pro Ser Ser 
15 10 

gag gaa gca teg aat tct ggg aac gec tea tea atg cct gca gtt ttt 279 
Glu Glu Ala Ser Asn Ser Gly Asn Ala Ser Ser Met Pro Ala Val Phe 
15 20 25 30 

cat ccc gag aac tat tct tgc tta caa ggg tct get act gag atg etc 327 
His Pro Glu Asn Tyr Ser Cys Leu Gin Gly Ser Ala Thr Glu Met Leu 

35 40 45 

tgc aca gag get gec tct cct cgc cct tec tct gaa gac ctg cct ctt 375 
Cys Thr Glu Ala Ala Ser Pro Arg Pro Ser Ser Glu Asp Leu Pro Leu 

50 55 60 



caa ggc age cct gat tct tct acc agt ccc aaa caa aag etc tea agt 423 
Gin Gly Ser Pro Asp Ser Ser Thr Ser Pro Lys Gin Lys Leu Ser Ser 

65 70 75 
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cct gag get gac aag ggc cct gag gag gag gag aac aag gtc ctt gec 471 
Pro Glu Ala Asp Lys Gly Pro Glu Glu Glu Glu Asn Lys Val Leu Ala 
80 85 90 

agg aag cag aag atg egg act gtg ttc tct cag gee cag ctg tgt gca 519 
Arg Lys Gin Lys Met Arg Thr Val Phe Ser Gin Ala Gin Leu Cys Ala 
95 100 105 110 

etc aag gac agg ttt cag aag cag aag tac etc age etc cag cag atg 567 
Leu Lys Asp Arg Phe Gin Lys Gin Lys Tyr Leu Ser Leu Gin Gin Met 

115 120 125 

caa gaa etc tec tec att ctg aac ctg age tat aag cag gtt aag ace 615 
Gin Glu Leu Ser Ser He Leu Asn Leu Ser Tyr Lys Gin Val Lys Thr 

130 135 140 

tgg ttt caa aac caa agg gtg aag tgc aag egg tgg cag aaa aac cag 663 
Trp Phe Gin Asn Gin Arg Val Lys Cys Lys Arg Trp Gin Lys Asn Gin 
145 150 155 

tgg ttg aag act age aat ggt ctg att cag aag ggc tea gca cca gtg 711 
Trp Leu Lys Thr Ser Asn Gly Leu He Gin Lys Gly Ser Ala Pro Val 
160 165 170 

gag tat ccc age ate cat tgc age tat ccc cag ggc tat ctg gtg aac 759 
Glu Tyr Pro Ser He His Cys Ser Tyr Pro Gin Gly Tyr Leu Val Asn 
175 180 185 190 

gca tct gga age ctt tec atg tgg ggc age cag act tgg ace aac cca 807 
Ala Ser Gly Ser Leu Ser Met Trp Gly Ser Gin Thr Trp Thr Asn Pro 

195 200 205 

act tgg age age cag acc tgg ace aac cca act tgg aac aac cag acc 855 
Thr Trp Ser Ser Gin Thr Trp Thr Asn Pro Thr Trp Asn Asn Gin Thr 

210 215 220 

tgg acc aac cca act tgg age age cag gec tgg acc get cag tec tgg 903 
Trp Thr Asn Pro Thr Trp Ser Ser Gin Ala Trp Thr Ala Gin Ser Trp 
225 230 235 

aac ggc cag cct tgg aat get get ccg etc cat aac ttc ggg gag gac 951 
Asn Gly Gin Pro Trp Asn Ala Ala Pro Leu His Asn Phe Gly Glu Asp 
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240 245 250 

ttt ctg cag cct tac gta cag ttg cag caa aac ttc tct gcc agt gat 999 
Phe Leu Gin Pro Tyr Val Gin Leu Gin Gin Asn Phe Ser Ala Ser Asp 
255 260 265 270 

ttg gag gtg aat ttg gaa gcc act agg gaa age cat gcg cat *ttt age 1047 
Leu Glu Val Asn Leu Glu Ala Thr Arg Glu Ser His Ala His Phe Ser 

275 280 285 

acc cca caa gcc ttg gaa tta ttc ctg aac tac tct gtg act cca cca 1095 
Thr Pro Gin Ala Leu Glu Leu Phe Leu Asn Tyr Ser Val Thr Pro Pro 

290 295 300 

ggt gaa ata tgagacttac gcaacatctg ggcttaaagt cagggcaaag 1144 
Gly Glu He 
305 

ccaggttcct tccttcttcc aaatattttc atattttttt taaagattta tttattcatt 1204 
atatgtaagt acactgtagc tgtcttcaga cactccagaa gagggegtea gatcttgtta 1264 
cgtatggttg tgagccacca tgtggttgct gggatttgaa ctcctgacct teggaagage 1324 
agtcgggtgc tcttatccac tgagecatet caccagcccc tggtttattt ttttaattat 1384 
tatttgettt ttgtttatca agacagggtt tetctgeata gctctaattg tctttgaact 1444 
agetctgeag accagcctgg ccttgaactc agagatctgc ccacttatct ttgcctcctg 1504 
aatgctggga ccaaaggtgg cataccacca cacctggcat atatattgtt tatttctatt 1564 
tctattttta ttggtgccag agcaaaccta ggacttagaa catgetggge accaactcaa 1624 
cttctgagct ctatttacaa cttggtgtgt tagtgtattt gtcttagttc tgaatttgtc 1684 
ctttttttag tgttaactct aggctttgga gacagtgagg tgcatatact ctctccttcc 1744 
caagaataag tgcttgaaca cccttaccca cgcccaccca cccatgctag tcttttttct 1804 
tagaagegtg ggtcttggta tacactgtgt cattttgagg ggtgaggttt aaaagtatat 1864 
acaaagtata acgatatggt ggctactctc gaggatgaga cagaaggacc aggagtttga 1924 
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gggtagctca gatatgcaat aagttcaagg ccaacctgta ctatgtttaa atagtaagac 1984 

agcatctcga taaaataata aaactaaagt ctcaacaaaa taaaagcttt cacctattaa 2044 

ggtgcttgct tgtccttgga gtcccccaag agtaactgct atgttaatat ctgtagaaag 2104 

atgtttatat ttgactgtac catgatgaac cgatgccagc tggactagtt taaacaaaat 2164 

aaaacactaa ttttaccttt 2184 



<210> 14 
<211> 305 
<212> PRT 

<213> Mus musculus 

* ■ 

<400> 14 

Met Ser Val Gly Leu Pro Gly Pro His Ser Leu Pro Ser Ser Glu Glu 
15 10 15 

» 

§ 

Ala Ser Asn Ser Gly Asn Ala Ser Ser Met Pro Ala Val Phe His Pro 

20 25 30 

Glu Asn Tyr Ser Cys Leu Gin Gly Ser Ala Thr Glu Met Leu Cys Thr 

35 40 45 

Glu Ala Ala Ser Pro Arg Pro Ser Ser Glu Asp Leu Pro Leu Gin Gly 
50 55 60 

Ser Pro Asp Ser Ser Thr Ser Pro Lys Gin Lys Leu Ser Ser Pro Glu 
65 • 70 75 80 

Ala Asp Lys Gly Pro Glu Glu Glu Glu Asn Lys Val Leu Ala Arg Lys 

85 90 95 

Gin Lys Met Arg Thr Val Phe Ser Gin Ala Gin Leu Cys Ala Leu Lys 

100 105 110 

Asp Arg Phe Gin Lys Gin Lys Tyr Leu Ser Leu Gin Gin Met Gin Glu 

115 120 125 

Leu Ser Ser He Leu Asn Leu Ser Tyr Lys Gin Val Lys Thr Trp Phe 
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130 

Gin Asn Gin Arg Val 
145 

Lys Thr Ser Asn Gly 

165 

Pro Ser lie His Cys 

180 

Gly Ser Leu Ser Met 
195 

Ser Ser Gin Thr Trp 
210 

Asn Pro Thr Trp Ser 
225 

Gin Pro Trp Asn Ala 

245 

Gin Pro Tyr Val Gin 

260 

Val Asn Leu Glu Ala 
275 

Gin Ala Leu Glu Leu 
290 

He 
305 



29/84 

135 

Lys Cys Lys Arg Trp 
150 

Leu He Gin Lys Gly 

170 

Ser Tyr Pro Gin Gly 

185 

Trp Gly Ser Gin Thr 
200 

Thr Asn Pro Thr Trp 
215 

Ser Gin Ala Trp Thr 
230 

Ala Pro Leu His Asn 

250 

Leu Gin Gin Asn Phe 

265 

Thr Arg Glu Ser His 
280 

Phe Leu Asn Tyr Ser 
295 



140 

Gin Lys Asn Gin Trp Leu 
155 160 

Ser Ala Pro Val Glu Tyr 

' 175 

Tyr Leu Val Asn Ala Ser 

190 

Trp Thr Asn Pro Thr Trp 
205 

Asn Asn Gin Thr Trp Thr 
220 

Ala Gin Ser Trp Asn Gly 
235 240 

Phe Gly Glu Asp Phe Leu 

255 

Ser Ala Ser Asp Leu Glu 

270 

Ala His Phe Ser Thr Pro 
285 

Val Thr Pro Pro Gly Glu 
300 



<210> 15 

<211> 2114 

<212> DNA 

<213> Homo sapiens 



<220> 
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* 

<221> CDS 

<222> (217). . (1131) 
<400> 15 

attataaatc tagagactcc aggattttaa cgttctgctg gactgagctg gttgcctcat 60 

■ 

gttattatgc aggcaactca ctttatccca atttcttgat acttttcctt ctggaggtcc 120 

tatttctcta acatcttcca gaaaagtctt aaagctgcct taaccttttt tccagtccac 180 

ctcttaaatt ttttcctcct cttcctctat actaac atg agt gtg gat cca get 234 

Met Ser Val Asp Pro Ala 
1 " 5 

tgt ccc caa age ttg cct tgc ttt gaa gca tec gac tgt aaa gaa tct 282 
Cys Pro Gin Ser Leu Pro Cys Phe Glu Ala Ser Asp Cys Lys Glu Ser 

10 -15 20 

tea cct atg cct gtg att tgt ggg cct gaa gaa aac tat cca tec ttg 330 
Ser Pro Met Pro Val He Cys Gly Pro Glu Glu Asn Tyr Pro Ser Leu 

25 30 . 35 

caa atg tct tct get gag atg cct cac acg gag act gtc tct cct ctt 378 
Gin Met Ser Ser Ala Glu Met Pro His Thr Glu Thr Val Ser Pro Leu 
40 45 50 

ccc tec tec atg gat ctg ctt att cag gac age cct gat tct tec ace 426 
Pro Ser Ser Met Asp Leu Leu He Gin Asp Ser Pro Asp Ser Ser Thr 
55 60 65 70 

agt ccc aaa ggc aaa caa ccc act tct gca gag aat agt gtc gca aaa 474 
Ser Pro Lys Gly Lys Gin Pro Thr Ser Ala Glu Asn Ser Val Ala Lys 

75 80 85 

aag gaa gac aag gtc cca gtc aag aaa cag aag acc aga act gtg ttc 522 
Lys Glu Asp Lys Val Pro Val Lys Lys Gin Lys Thr Arg Thr Val Phe 

90 95 100 

tct tee acc cag ctg tgt gta etc aat gat aga ttt cag aga cag aaa 570 
Ser Ser Thr Gin Leu Cys Val Leu Asn Asp Arg Phe Gin Arg Gin Lys 
105 110 115 



tac etc age etc cag cag atg caa gaa etc tec aac ate ctg aac etc 618 
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Tyr Leu Ser Leu Gin Gin Met Gin Glu Leu Ser Asn lie Leu Asn Leu 
120 125 130 

age tac aaa cag gtg aag acc tgg ttc cag aac cag aga atg aaa tct 666 

Ser Tyr Lys Gin Val Lys Thr Trp Phe Gin Asn Gin Arg Met Lys Ser 

135 140 145 150 

aag agg tgg cag aaa aac aac tgg ccg aag aat age aat ggt gtg acg 714 

Lys Arg Trp Gin Lys Asn Asn Trp Pro Lys Asn Ser Asn Gly Val Thr 

155 160 165 

cag aag gec tea gca cct acc tac ccc age etc tac tct tec tac cac 762 

Gin Lys Ala Ser Ala Pro Thr Tyr Pro Ser Leu Tyr Ser Ser Tyr His 

170 175 180 

cag gga tgc ctg gtg aac ccg act ggg aac ctt cca atg tgg age aac 810 

Gin Gly Cys Leu Val Asn Pro Thr Gly Asn Leu Pro Met Trp Ser Asn 
185 190 195 

cag acc tgg aac aat tea acc tgg age aac cag acc cag aac ate cag 858 

Gin Thr Trp Asn Asn Ser Thr Trp Ser Asn Gin Thr- Gin Asn He Gin 
200 205 210 

tec tgg age aac cac tec tgg aac act cag acc tgg tgc acc caa tec 906 

Ser Trp Ser Asn His Ser Trp Asn Thr Gin Thr Trp Cys Thr Gin Ser 

215 220 225 230 

tgg aac aat cag gec tgg aac agt ccc ttc tat aac tgt gga gag gaa 954 

Trp Asn Asn Gin Ala Trp Asn Ser Pro Phe Tyr Asn Cys Gly Glu Glu 

235 240 245 

tct ctg cag tec tgc atg cag ttc cag cca aat tct cct gec agt gac 1002 

Ser Leu Gin Ser Cys Met Gin Phe Gin Pro Asn Ser Pro Ala Ser Asp 

250 255 260 

ttg gag get get ttg gaa get get ggg gaa ggc ctt aat gta ata cag 1050 

Leu Glu Ala Ala Leu Glu Ala Ala Gly Glu Gly Leu Asn Val lie Gin 
265 270 275 



cag acc act agg tat ttt agt act cca caa acc atg gat tta ttc eta 
Gin Thr Thr Arg Tyr Phe Ser Thr Pro Gin Thr Met Asp Leu Phe Leu 
280 285 290 



1098 
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aac tac tec atg aac atg caa cct gaa gac gtg tgaagatgag tgaaactgat 1151 
Asm Tyr Ser Met Asn Met Gin Pro Glu Asp Val 
295 300 305 

attactcaat ttcagtctgg acactggctg aatccttcct ctcccctcct cccatccctc 1211 

ataggatttt tcttgtttgg aaaccacgtg ttctggtttc catgatgect atccagtcaa 1271 

tctcatggag ggtggagtat ggttggagcc taatcagega ggtttctttt tttttttttc 1331 

ctattggatc ttcctggaga aaatactttt tttttttttt ttgagacgga gtcttgetet 1391 

gtcgcccagg ctggagtgca gtggcgcggt cttggctcac tgcaagctcc gcctcccggg 1451 

ttcacgccat tctcctgcct cagcctcccg agcagctggg actacaggcg cccgccacct 1511 

cgcccggcta atattttgta tttttagtag agacagggtt tcactgtgtt agecaggatg 1571 

gtctcgatct cctgaccttg tgatccgccc gcctcggcct ccctaacagc tgggattaca 1631 

ggcgtgagcc accgcgccct gectagaaaa gacattttaa taaecttggc tgetaaggae 1691 

aacattgata gaagcegtet ctggctatag ataagtagat ctaatactag tttggatatc 1751 

tttagggttt agaatctaac ctcaagaata agaaatacaa gtacgaattg gtgatgaaga 1811 

tgtattcgta ttgtttggga ttgggaggct ttgcttattt ttttaaaact attgaggtaa 1871 

agggttaagc tgtaacatac ttaattgatt tettacegtt tttggctctg ttttgetata 1931 

tcccctaatt tgttggttgt gctaatcttt gtagaaagag gtcttgtatt tgetgeateg 1991 

taatgacatg agtactactt tagttggttt aagttcaaat gaatgaaaca aatatttttc 2051 

ctttagttga ttttaccctg atttcaccga gtgtttcgat gagtaaatat acagcttaaa 2111 



cat 



2114 



<210> 16 
<211> 305 
<212> PRT 

<213> Homo sapiens 
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<400> 16 

Met Ser Val Asp Pro Ala Cys Pro Gin Ser Leu Pro Cys Phe Glu Ala 
1 5 10 15 

Ser Asp Cys Lys Glu Ser Ser Pro Met Pro Val He Cys Gly Pro Glu 

20 25 30" 

Glu Asn Tyr Pro Ser Leu Gin Met Ser Ser Ala Glu Met Pro His Thr 

35 40 45 

Glu Thr Val Ser Pro Leu Pro Ser Ser Met Asp Leu Leu He Gin Asp 
50 55 60 

Ser Pro Asp Ser Ser Thr Ser Pro Lys Gly Lys Gin Pro Thr Ser Ala 
65 70 75 80 

Glu Asn Ser Val Ala Lys Lys Glu Asp Lys Val Pro Val Lys Lys Gin 

85 90 95 

Lys Thr Arg Thr Val Phe Ser Ser Thr Gin Leu Cys Val Leu Asn Asp 

100 105 110 

Arg Phe Gin Arg Gin Lys Tyr Leu Ser Leu Gin Gin Met Gin Glu Leu 
115 120 125 

Ser Asn He Leu Asn Leu Ser Tyr Lys Gin Val Lys Thr Trp Phe Gin 
130 135 140 

Asn Gin Arg Met Lys Ser Lys Arg Trp Gin Lys Asn Asn Trp Pro Lys 
145 150 155 160 

Asn Ser Asn Gly Val Thr Gin Lys Ala Ser Ala Pro Thr Tyr Pro Ser 

165 170 175 

Leu Tyr Ser Ser Tyr His Gin Gly Cys Leu Val Asn Pro Thr Gly Asn 

180 185 190 

Leu Pro Met Trp Ser Asn Gin Thr Trp Asn Asn Ser Thr Trp Ser Asn 
195 200 205 

Gin Thr Gin Asn He Gin Ser Trp Ser Asn His Ser Trp Asn Thr Gin 
210 215 220 
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Thr Trp Cys Thr Gin Ser Trp Asn 
225 230 

Tyr Asn Cys Gly Glu Glu Ser Leu 

245 

Asn Ser Pro Ala Ser Asp Leu Glu 

260 

Gly Leu Asn Val He Gin Gin Thr 
275 280 

Thr Met Asp Leu Phe Leu Asn Tyr 
290 295 

Val 
305 



Asn Gin Ala Trp Asn Ser Pro Phe 
235 240 

Gin Ser Cys Met Gin Phe Gin Pro 
250 255 

Ala Ala Leu Glu Ala Ala Gly Glu 
265 270 

Thr Arg Tyr Phe Ser Thr Pro Gin 

285 

Ser Met Asn Met Gin Pro Glu Asp 

300 



<210> 17 
<211> 1078 
<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (178). . (858) 

<400> 17 

caggggtcgg gcaggtggga gggggaagct cacatctccg ccctctgctg cctctggggg 60 

tagggagcat cctaaccccc aactgtccgg tcagatccgc ctactgcccc tcatcagact 120 

gctactcctg ggagcacagc acctgctctt tacacctctt ccttgagctg ctgggga 177 

atg get ttg cct aca aag tct age ate ttg gac ctg age tec ggc acc 225 
Met Ala Leu Pro Thr Lys Ser Ser He Leu Asp Leu Ser Ser Gly Thr 
15 10 15 

cca tgc acc aga tct cca gag gaa agt cac gag get tgg gca cag tgc 273 
Pro Cys Thr Arg Ser Pro Glu Glu Ser His Glu Ala Trp Ala Gin Cys 
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20 25 30 

+ 

aaa gat get ggc agg cag eta ccc gag tac aag gca gtg gtg gtg ggt 321 

Lys Asp Ala Gly Arg Gin Leu Pro Glu Tyr Lys Ala Val Val Val Gly 

35 40 45 

gca agt ggt gtt ggt aaa agt get etc ace ate cag atg act* cac caa 369 
Ala Ser Gly Val Gly Lys Ser Ala Leu Thr He Gin Met Thr His Gin 
50 55 60 

tgc ttc gtg aaa gac cat gac ccc act ate caa gat tec tac tgg aag 417 
Cys Phe Val Lys Asp His Asp Pro Thr He Gin Asp Ser Tyr Trp Lys 
65 70 75 80 

gaa gtg gee agg gac aac gga ggc tac att eta aat gtt ctg gat aca 465 
Glu Val Ala Arg Asp Asn Gly Gly Tyr He Leu Asn Val Leu Asp Thr 

85 90 95 

tct ggg cag gat att cac egg get ctg cgt gac cag tgc ttg gca tct 513 
Ser Gly Gin Asp He His Arg Ala Leu Arg Asp Gin Cys Leu Ala Ser 

100 105 • 110 

ggt gat ggt gtg ctg ggc gtc ttt get ctt gac gac ccc teg tct ctg 561 
Gly Asp Gly Val Leu Gly Val Phe Ala Leu Asp Asp Pro Ser Ser Leu 
115 120 125 

gac cag ttg cag cag ata tgg tec ace tgg ace cct cac cac aag cag 609 
Asp Gin Leu Gin Gin He Trp Ser Thr Trp Thr Pro His His Lys Gin 
130 135 140 

cct ctg gta eta gtg ggc aac aag tgt gac ctg gtg ace act get gga 657 
Pro Leu Val Leu Val Gly Asn Lys Cys Asp Leu Val Thr Thr Ala Gly 
145 150 155 160 

gat get cat get gee gca gee etc ctt get cac aag ttg ggg gee ccc 705 
Asp Ala His Ala Ala Ala Ala Leu Leu Ala His Lys Leu Gly Ala Pro 

165 170 175 

ttg gtg aag acc tea gec aag acg egg caa ggt gtg gag gaa gee ttt 753 
Leu Val Lys Thr Ser Ala Lys Thr Arg Gin Gly Val Glu Glu Ala Phe 

180 185 190 



gec ctg ctt gtc cat gag att cag agg gee cag gag get gtg gee gaa 801 
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Ala Leu Leu Val His Glu He Gin Arg Ala Gin Glu Ala Val Ala Glu 
195 200 205 

tea age aag aag ace cga cac cag aaa gee gtg tgt age tgt ggc tgc 849 
Ser Ser Lys Lys Thr Arg His Gin Lys Ala Val Cys Ser Cys Gly Cys 
210 215 220 

tct gta gec tgaagatctt tgtctagcaa attgaccctt gtctcatgtc 898 

Ser Val Ala 

225 

aaggtgacaa ttctcttgta ataagatctc cctctccgac caagttacca cagacatctt 958 
tttattgtca tttggtgaga agttacgtgg taacatggga catccctcat tgactgtgtt 1018 
ttatgaaact etatgeaaaa ttaaataaat gttttcagga ttcaaagctt cctttatacc 1078 



<210> 18 
<211> 227 
<212> PRT 

<213> Mus musculus 
<400> 18 

Met Ala Leu Pro Thr Lys Ser Ser He Leu Asp Leu Ser Ser Gly Thr 
15 10 15 

Pro Cys Thr Arg Ser Pro Glu Glu Ser His Glu Ala Trp Ala Gin Cys 

20 25 30 

Lys Asp Ala Gly Arg Gin Leu Pro Glu Tyr Lys Ala Val Val Val Gly 

35 40 45 

Ala Ser Gly Val Gly Lys Ser Ala Leu Thr He Gin Met Thr His Gin 
50 55 60 

Cys Phe Val Lys Asp His Asp Pro Thr He Gin Asp Ser Tyr Trp Lys 
65 70 75 80 

Glu Val Ala Arg Asp Asn Gly Gly Tyr He Leu Asn Val Leu Asp Thr 

85 90 95 



Ser Gly Gin Asp He His Arg Ala Leu Arg Asp Gin Cys Leu Ala Ser 
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105 
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110 



Gly Asp Gly Val Leu Gly Val Phe Ala Leu Asp Asp Pro Ser Ser Leu 
115 120 125 

Asp Gin Leu Gin Gin He Trp Ser Thr Trp Thr Pro His His Lys Gin 
130 135 140 

Pro Leu Val Leu Val Gly Asn Lys Cys Asp Leu Val Thr Thr Ala Gly 
145 150 155 160 

Asp Ala His Ala Ala Ala Ala Leu Leu Ala His Lys Leu Gly Ala Pro 

165 170 175 

Leu Val Lys Thr Ser Ala Lys Thr Arg Gin Gly Val Glu Glu Ala Phe 

180 185 190 

Ala Leu Leu Val His Glu He Gin Arg Ala Gin Glu Ala Val Ala Glu 
195 200 205 

Ser Ser Lys Lys Thr Arg His Gin Lys Ala Val Cys- Ser Cys Gly Cys 
210 215 220 

Ser Val Ala 
225 



<210> 19 
<211> 1266 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (252). . (950) 

<400> 19 

cgtgaggagg gaaggagaga tggggggacg tgggacaggg agaaaacaac ataaatcata 60 
tatatatagc atgcaaattg gaaggtgatc agcacacaat aggcattcaa taaatgttga 120 
aataatgaca ccccactgtc tccttgccct caaatggtct cccctaacgt atcccctgtt 180 
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gtcttgcttc ttctcttccc acttgcagag cctgctgccc acgtctcttc cctgagctgc 240 

ctgctggggt c atg gag ctg cca aca aag cct ggc acc ttc gac ctg ggc 290 

Met Glu Leu Pro Thr Lys Pro Gly Thr Phe Asp Leu Gly 
1 5 10 

ctg gcc aca tgg age cct tec ttc cag ggg gaa acc cac egg get cag 338 
Leu Ala Thr Trp Ser Pro Ser Phe Gin Gly Glu Thr His Arg Ala Gin 
15 20 25 

gca cgc cgc agg gat gtt ggc agg cag ctg cct gag tac aag get gtg 386 
Ala Arg Arg Arg Asp Val Gly Arg Gin Leu Pro Glu Tyr Lys Ala Val 
30 35 40 45 

gtg gtg ggc gcc agt ggc gtg ggc aag agt gcg ctg acc ate cag ctg 434 
Val Val Gly Ala Ser Gly Val Gly Lys Ser Ala Leu Thr He Gin Leu 

50 55 60 

aac cac cag tgc ttc gtg gag gac cac gac ccc acc ate cag gat tec 482 
Asn His Gin Cys Phe Val Glu Asp His Asp Pro Thr lie Gin Asp Ser 

65 70 75 

tac tgg aag gag ttg acc ctg gac agt ggg gac tgc att ctg aat gtg 530 
Tyr Trp Lys Glu Leu Thr Leu Asp Ser Gly Asp Cys He Leu Asn Val 

80 85 90 

ctg gac aca gca ggg cag gcc ate cat agg gcc ctg cgt gac cag tgc 578 
Leu Asp Thr Ala Gly Gin Ala He His Arg Ala Leu Arg Asp Gin Cys 
95 100 105 

ctg get gtc tgt gat ggt gtg ctg ggc gtc ttc get etc gat gac ccc 626 
Leu Ala Val Cys Asp Gly Val Leu Gly Val Phe Ala Leu Asp Asp Pro 
110 115 120 125 

teg tct ctg ate cag ctg cag cag ata tgg gcc acc tgg ggc cct cac 674 
Ser Ser Leu He Gin Leu Gin Gin He Trp Ala Thr Trp Gly Pro His 

130 135 140 

ccc gcc cag ccc ctt gtc etc gtg ggc aac aag tgt gac ctt gtg acc 722 
Pro Ala Gin Pro Leu Val Leu Val Gly Asn Lys Cys Asp Leu Val Thr 

145 150 155 
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act get gga gat get cat gec get get gca gee etc gca cac age tgg 770 
Thr Ala Gly Asp Ala His Ala Ala Ala Ala Ala Leu Ala His Ser Trp 
160 165 170 

ggg gee cac ttc gtg gag ace teg gee aaa aca egg caa ggc gtg gag 818 
Gly Ala His Phe Val Glu Thr Ser Ala Lys Thr Arg Gin Gly Val Glu 
175 180 185 

gag gee ttt tec ctg ctg gtc cat gag ate cag agg gtc cag gag gee 866 
Glu Ala Phe Ser Leu Leu Val His Glu He Gin Arg Val Gin Glu Ala 
190 195 200 205 

atg gcg aag gag ccc atg gca agg tec tgt agg gag aag ace egg cac 914 
Met Ala Lys Glu Pro Met Ala Arg Ser Cys Arg Glu Lys Thr Arg His 

210 215 220 

cag aag gec acc tgc cac tgt ggc tgc tct gtg gee tgaaggtctt 960 
Gin Lys Ala Thr Cys His Cys Gly Cys Ser Val Ala 

225 230 

ggccaagaaa tgtagacctt tccccaggcc agggtgattg ttcatttgac atgagacccc 1020 

tgaggcaact agctttgagg gacacatcag gtatactagg gaaagatgga catctctctt 1080 

gttttcactt ggtgaggggc tttttggtaa catgggagtg cctaatgttg cttttgttat 1140 

gtcaagttga aagattttgt gcaaaattaa ataaatggtg ttttgggttt caaagctgcc 1200 

tccatgccga gtgttgtgtg ggtgggagtg agactgggta gaatgttact tgagttgtga 1260 

gaattc 1266 



<210> 20 
<211> 233 
<212> PRT 

<213> Homo sapiens 
<400> 20 

Met Glu Leu Pro Thr Lys Pro Gly Thr Phe Asp Leu Gly Leu Ala Thr 
15 10 15 



Trp Ser Pro Ser Phe Gin Gly Glu Thr His Arg Ala Gin Ala Arg Arg 
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20 25 30 

Arg Asp Val Gly Arg Gin Leu Pro Glu Tyr Lys Ala Val Val Val Gly 

35 40 45 

Ala Ser Gly Val Gly Lys Ser Ala Leu Thr He Gin Leu Asn His Gin 
50 55 60 

Cys Phe Val Glu Asp His Asp Pro Thr He Gin Asp Ser Tyr Trp Lys 
65 70 75 80 

Glu Leu Thr Leu Asp Ser Gly Asp Cys He Leu Asn Val Leu Asp Thr 

85 90 95 

Ala Gly Gin Ala He His Arg Ala Leu Arg Asp Gin Cys Leu Ala Val 

100 105 110 

Cys Asp Gly Val Leu Gly Val Phe Ala Leu Asp Asp Pro Ser Ser Leu 
115 120 125 

He Gin Leu Gin Gin He Trp Ala Thr Trp Gly Pro His Pro Ala Gin 
130 135 140 

Pro Leu Val Leu Val Gly Asn Lys Cys Asp Leu Val Thr Thr Ala Gly 
145 150 155 160 

Asp Ala His Ala Ala Ala Ala Ala Leu Ala His Ser Trp Gly Ala His 

165 170 175 

Phe Val Glu Thr Ser Ala Lys Thr Arg Gin Gly Val Glu Glu Ala Phe 

180 185 190 

Ser Leu Leu Val His Glu He Gin Arg Val Gin Glu Ala Met Ala Lys 
195 200 205 

Glu Pro Met Ala Arg Ser Cys Arg Glu Lys Thr Arg His Gin Lys Ala 
210 215 220 



Thr Cys His Cys Gly Cys Ser Val Ala 
225 230 
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<210> 21 
<211> 1063 
<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (177). . (872) 

<400> 21 

gatacaaatt cgaatgtagg tgctaggcgc gcttgtgtta gagtgtttgt taggggagac 60 

tgatggaatc cacagtccaa tgagtacagg gcctgtcctc cgtgtggcag cttcacccgg 120 

gagttgctgg cctggctgcc tacctgcttt cctgagatcc agggactttt cccaga atg 179 

Met 
1 

get ttg ggt gac etc ctg ctg tct gtc etc tct gee cag gaa atg aat 227 
Ala Leu Gly Asp Leu Leu Leu Ser Val Leu Ser Ala Gin Glu Met Asn 

5 10 15 

gec ctt cgt ggc cag gtg ggc ggg gac gtc aat gtg gag atg gac gee 275 
Ala Leu Arg Gly Gin Val Gly Gly Asp Val Asn Val Glu Met Asp Ala 

20 25 30 

gee ccc ggt gtg gac ctg age cgc ate ctg aac gag atg egg gat cag 323 
Ala Pro Gly Val Asp Leu Ser Arg lie Leu Asn Glu Met Arg Asp Gin 
35 40 45 

tat gag aag atg gcg gag aag aac cgc aag gat get gag gaa tgg ttc 371 
Tyr Glu Lys Met Ala Glu Lys Asn Arg Lys Asp Ala Glu Glu Trp Phe 
50 55 60 65 

ttc ace aag aca gag gag ctg aac cga gaa gtg gee acc aac acg gag 419 
Phe Thr Lys Thr Glu Glu Leu Asn Arg Glu Val Ala Thr Asn Thr Glu 

70 75 80 

gee ctg cag age age egg aca gag ate acg gag etc cgc cgc tct gtg 467 
Ala Leu Gin Ser Ser Arg Thr Glu He Thr Glu Leu Arg Arg Ser Val 

85 90 95 



cag aac ctg gag att gag ctg cag tec cag etc age atg aaa gca tea 515 
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Gin Asn Leu Glu He Glu Leu Gin Ser Gin Leu Ser Met Lys Ala Ser 
100 105 110 

ctg gag aac age ctg gca gag aca gag gcg cgc tat ggg gec cag ctg 563 
Leu Glu Asn Ser Leu Ala Glu Thr Glu Ala Arg Tyr Gly Ala Gin Leu 
115 120 125 

gcg cag ctg cag ggc etc att age agt gtg gaa cag cag ctg tgt gag 611 
Ala Gin Leu Gin Gly Leu He Ser Ser Val Glu Gin Gin Leu Cys Glu 
130 135 140 145 

ctg cgt tgt gac atg gaa agg cag aat cat gag tac cag gtg ctg ctg 659 
Leu Arg Cys Asp Met Glu Arg Gin Asn His Glu Tyr Gin Val Leu Leu 

150 155 160 

gat gtg aag acc cga ctg gag cag gag ate gec ace tac cgc cgt ctg 707 
Asp Val Lys Thr Arg Leu Glu Gin Glu He Ala Thr Tyr Arg Arg Leu 

165 170 175 

ctg gag ggc gag gac gec cac ctg get act caa tac tec tea tec ctg 755 
Leu Glu Gly Glu Asp Ala His Leu Ala Thr Gin Tyr Ser Ser Ser Leu 
180 185 190 

get teg cag ccc tec cga gaa ggc atg gtg acc age cgc cag gtg cgc 803 
Ala Ser Gin Pro Ser Arg Glu Gly Met Val Thr Ser Arg Gin Val Arg 
195 200 205 

acc att gtg gag gaa gtc cag gat ggt aag gtg ttt tec tec aga gag 851 
Thr He Val Glu Glu Val Gin Asp Gly Lys Val Phe Ser Ser Arg Glu 
210 215 220 225 

cag gag cac cgc tec acc cac tgaggcccct gtctgegtat gatageccag 902 
Gin Glu His Arg Ser Thr His 

230 

gcccaggacc ttaggctgea gctccctgca tctactgcca agectgaact cctatgagct 962 
agctgttgcc ttctgtgttt gctttgtgct gccccttaca gagaggcccc ttgggttgac 1022 
cccagaaatt gctaataaag ctttgaagaa gtctgatcct t 1063 



<210> 22 
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<211> 232 
<212> PRT 

<213> Mus musculus 



<400> 22 

Met Ala Leu Gly Asp Leu Leu Leu Ser Val Leu Ser Ala Gin Glu Met 
1 5 10 15 

Asn Ala Leu Arg Gly Gin Val Gly Gly Asp Val Asn Val Glu Met Asp 

20 25 30 

Ala Ala Pro Gly Val Asp Leu Ser Arg lie Leu Asn Glu Met Arg Asp 

35 40 ' 45 

Gin Tyr Glu Lys Met Ala Glu Lys Asn Arg Lys Asp Ala Glu Glu Trp 
50 55 60 

Phe Phe Thr Lys Thr Glu Glu Leu Asn Arg Glu Val Ala Thr Asn Thr 
65 70 75 80 

Glu Ala Leu Gin Ser Ser Arg Thr Glu He Thr Glu- Leu Arg Arg Ser 

85 90 95 

Val Gin Asn Leu Glu He Glu Leu Gin Ser Gin Leu Ser Met Lys Ala 

100 105 110 

Ser Leu Glu Asn Ser Leu Ala Glu Thr Glu Ala Arg Tyr Gly Ala Gin 
115 120 125 



Leu Ala Gin Leu Gin Gly Leu He Ser Ser Val Glu Gin Gin Leu Cys 
130 135 140 

Glu Leu Arg Cys Asp Met Glu Arg Gin Asn His Glu Tyr Gin Val Leu 
145 150 155 160 



Leu Asp Val Lys 



Leu Leu Glu Gly 

180 



Thr Arg Leu Glu 
165 

Glu Asp Ala His 



Gin Glu He Ala 
170 

Leu Ala Thr Gin 
185 



Thr Tyr Arg Arg 
175 

Tyr Ser Ser Ser 
190 



Leu Ala Ser Gin Pro Ser Arg Glu Gly Met Val Thr Ser Arg Gin Val 
195 200 205 
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Arg Thr He Val Glu Glu Val Gin Asp Gly Lys Val Phe Ser Ser Arg 
210 215 220 

Glu Gin Glu His Arg Ser Thr His 
225 230 



<210> 23 
<211> 1670 
<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (139). . (1401) 
<400> 23 

gacaccctca accccatcat cccaggccct cataggctcc atccagcatt acgtcctcat 60 

ccctacctac gggttctgac gaccctgctg tcacacccgc catcccttgg acgcagaccc 120 

ttctagccga ttacatca atg ggt tec egg gag aca cct tct tct tgc tct 171 

Met Gly Ser Arg Glu Thr Pro Ser Ser Cys Ser 
1 5 10 

aag acc ctt gaa ace ttg gac ctg gag act tec gac age tct age cct 219 
Lys Thr Leu Glu Thr Leu Asp Leu Glu Thr Ser Asp Ser Ser Ser Pro 

15 20 25 

gat get gac agt cct ctg gaa gag caa tgg ctg aaa tec tec cca gee 267 
Asp Ala Asp Ser Pro Leu Glu Glu Gin Trp Leu Lys Ser Ser Pro Ala 

30 35 40 

ctg aag gag gac agt gtg gat gtg gta ctg gaa gac tgc aaa gag cct 315 
Leu Lys Glu Asp Ser Val Asp Val Val Leu Glu Asp Cys Lys Glu Pro 
45 50 55 

ctg tec ccc tec teg cct ccg aca ggc aga gag atg ate agg tac gaa 363 
Leu Ser Pro Ser Ser Pro Pro Thr Gly Arg Glu Met He Arg Tyr Glu 
60 65 70 75 
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gtc aaa gtg aac cga egg age att gaa gac ate tgc etc tgc tgt gga 411 

Val Lys Val Asn Arg Arg Ser He Glu Asp He Cys Leu Cys Cys Gly 

80 85 90 

act etc cag gtg tac act egg cac ccc ttg ttt gag gga ggg tta tgt 459 
Thr Leu Gin Val Tyr Thr Arg His Pro Leu Phe Glu Gly Gly Leu Cys 

95 100 105' 

gee cca tgt aag gat aag ttc ctg gag tec etc ttc ctg tat gat gat 507 
Ala Pro Cys Lys Asp Lys Phe Leu Glu Ser Leu Phe Leu Tyr Asp Asp 
110 115 120 

gat gga cac cag agt tac tgc ace ate tgc tgt tec ggg ggt ace ctg 555 
Asp Gly His Gin Ser Tyr Cys Thr He Cys Cys Ser Gly Gly Thr Leu 
125 130 135 

ttc ate tgt gag age ccc gac tgt acc aga tgc tac tgt ttc gag tgt 603 
Phe He Cys Glu Ser Pro Asp Cys Thr Arg Cys Tyr Cys Phe Glu Cys 
140 145 150 155 

gtg gac ate ctg gtg ggc ccc ggg acc tea gag agg-atc aat gee atg 651 
Val Asp He Leu Val Gly Pro Gly Thr Ser Glu Arg He Asn Ala Met 

160 165 170 

gee tgc tgg gtt tgc ttc ctg tgc ctg ccc ttc tea egg agt gga ctg 699 
Ala Cys Trp Val Cys Phe Leu Cys Leu Pro Phe Ser Arg Ser Gly Leu 

175 180 185 

ctg cag agg cgc aag agg tgg egg cac cag ctg aag gec ttc cat gat 747 
Leu Gin Arg Arg Lys Arg Trp Arg His Gin Leu Lys Ala Phe His Asp 
190 195 200 

caa gag gga gcg ggc cct atg gag ata tac aag aca gtg tct gca tgg 795 
Gin Glu Gly Ala Gly Pro Met Glu He Tyr Lys Thr Val Ser Ala Trp 
205 210 215 

aag aga cag cca gtg egg gta ctg age ctt ttt aga aat att gat aaa 843 
Lys Arg Gin Pro Val Arg Val Leu Ser Leu Phe Arg Asn He Asp Lys 
220 225 230 235 



gta eta aag agt ttg ggc ttt ttg gaa age ggt tct ggt tct ggg gga 
Val Leu Lys Ser Leu Gly Phe Leu Glu Ser Gly Ser Gly Ser Gly Gly 

240 245 250 



891 
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gga acg ctg aag tac gtg gaa gat gtc aca aat gtc gtg agg aga gac 939 

Gly Thr Leu Lys Tyr Val Glu Asp Val Thr Asn Val Val Arg Arg Asp 

255 260 265 

gtg gag aaa tgg ggc ccc ttt gac ctg gtg tac ggc teg acg cag ccc 987 

Val Glu Lys Trp Gly Pro Phe Asp Leu Val Tyr Gly Ser Thr Gin Pro 

270 275 280 



eta ggc age tct tgt gat cgc tgt ccc 

Leu Gly Ser Ser Cys Asp Arg Cys Pro 
285 290 

cac egg ate ctg cag tat gcg ctg cct 

His Arg lie Leu Gin Tyr Ala Leu Pro 
300 305 

ttc ttc tgg ata ttc atg gac aat ctg 

Phe Phe Trp He Phe Met Asp Asn Leu 

320 

gag aca act ace cgc ttc ctt cag aca 

Glu Thr Thr Thr Arg Phe Leu Gin Thr 

335 340 



ggc tgg tac atg ttc cag ttc 1035 
Gly Trp Tyr Met Phe Gin Phe 
295 

cgc cag gag agt cag egg ccc 1083 
Arg Gin Glu Ser Gin Arg Pro 
310 315 

ctg ctg act gag gat gac caa 1131 
Leu Leu Thr Glu Asp Asp Gin 
325 330 

gag get gtg ace etc cag gat 1179 
Glu Ala Val Thr Leu Gin Asp 

345 



gtc cgt ggc aga gac tac cag aat get atg egg gtg tgg age aac att 1227 
Val Arg Gly Arg Asp Tyr Gin Asn Ala Met Arg Val Trp Ser Asn He 
350 355 360 



cca ggg ctg aag age aag cat gcg ccc ctg acc cca aag gaa gaa gag 1275 
Pro Gly Leu Lys Ser Lys His Ala Pro Leu Thr Pro Lys Glu Glu Glu 
365 370 375 



tat ctg caa gee caa gtc aga age agg age aag ctg gac gee ccg aaa 1323 

Tyr Leu Gin Ala Gin Val Arg Ser Arg Ser Lys Leu Asp Ala Pro Lys 

380 385 390 395 

gtt gac etc ctg gtg aag aac tgc ctt etc ccg ctg aga gag tac ttc 1371 

Val Asp Leu Leu Val Lys Asn Cys Leu Leu Pro Leu Arg Glu Tyr Phe 

400 405 410 

aag tat ttt tct caa aac tea ctt cct ctt tagaaatgaa tcaccataag 1421 

Lys Tyr Phe Ser Gin Asn Ser Leu Pro Leu 
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415 420 

atgaaagtct ttcctagaac cagggcagat ttcttcctaa ggtctcttcc ctccacagtt 1481 

ttctctggtt tgctttcagg ccttcgggtt tctctcctgt ttgattgcca ggatgcctct 1541 

gtgcagctca ctttgcgggg tgggaggtgc ctacggctct gcacaagttc ccggtgggat 1601 

aacctgccat gtttctctga aactgtgtgt acctgttgtg aagtttttca aatatatcat 1661 



aggattgtt 



1670 



<210> 24 
<211> 421 
<212> PRT 

<213> Mus musculus 
<400> 24 

Met Gly Ser Arg Glu Thr Pro Ser Ser Cys Ser Lys Thr Leu Glu Thr 
1 5 10 15 

Leu Asp Leu Glu Thr Ser Asp Ser Ser Ser Pro Asp Ala Asp Ser Pro 

20 25 30 

Leu Glu Glu Gin Trp Leu Lys Ser Ser Pro Ala Leu Lys Glu Asp Ser 

35 40 45 

Val Asp Val Val Leu Glu Asp Cys Lys Glu Pro Leu Ser Pro Ser Ser 
• 50 55 60 

Pro Pro Thr Gly Arg Glu Met He Arg Tyr Glu Val Lys Val Asn Arg 
65 70 75 80 

Arg Ser He Glu Asp He Cys Leu Cys Cys Gly Thr Leu Gin Val Tyr 

85 90 95 

Thr Arg His Pro Leu Phe Glu Gly Gly Leu Cys Ala Pro Cys Lys Asp 

100 105 110 

Lys Phe Leu Glu Ser Leu Phe Leu Tyr Asp Asp Asp Gly His Gin Ser 
115 120 125 
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Tyr Cys Thr He 
130 

Pro Asp Cys Thr 
145 

Gly Pro Gly Thr 



Phe Leu Cys Leu 

180 

Arg Trp Arg His 
195 

Pro Met Glu He 
210 

Arg Val Leu Ser 
225 

Gly Phe Leu Glu 



Val Glu Asp Val 

260 

Pro Phe Asp Leu 
275 

Asp Arg Cys Pro 
290 

Tyr Ala Leu Pro 
305 

Met Asp Asn Leu 



Phe Leu Gin Thr 

340 



Cys Cys Ser Gly 
135 

Arg Cys Tyr Cys 
150 

Ser Glu Arg He 
165 

Pro Phe Ser Arg 



Gin Leu Lys Ala 

200 

Tyr Lys Thr Val 
215 

Leu Phe Arg Asn 
230 

Ser Gly Ser Gly 
245 

Thr Asn Val Val 



Val Tyr Gly Ser 

280 

Gly Trp Tyr Met 
295 

Arg Gin Glu Ser 
310 

Leu Leu Thr Glu 
325 

Glu Ala Val Thr 
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Gly Thr Leu Phe He 

140 

Phe Glu Cys Val Asp 

155 

Asn Ala Met Ala Cys 
170 

Ser Gly Leu Leu Gin 
185 

Phe His Asp Gin Glu 

205 

Ser Ala Trp Lys Arg 

220 

He Asp Lys Val Leu 
235 

Ser Gly Gly Gly Thr 
250 

Arg Arg Asp Val Glu 
265 

Thr Gin Pro Leu Gly 

285 

Phe Gin Phe His Arg 

300 

Gin Arg Pro Phe Phe 
315 

Asp Asp Gin Glu Thr 
330 

Leu Gin Asp Val Arg 
345 
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Cys Glu Ser 



He Leu Val 
160 

Trp' Val Cys 
175 

Arg Arg Lys 
190 

Gly Ala Gly 



Gin Pro Val 



Lys Ser Leu 
240 

Leu Lys Tyr 
255 

Lys Trp Gly 
270 

Ser Ser Cys 



He Leu Gin 



Trp He Phe 
320 

Thr Thr Arg 
335 

Gly Arg Asp 
350 



Tyr Gin Asn Ala Met Arg Val Trp Ser Asn He Pro Gly Leu Lys Ser 
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355 3.60 365 

Lys His Ala Pro Leu Thr Pro Lys Glu Glu Glu Tyr Leu Gin Ala Gin 
370 375 380 

Val Arg Ser Arg Ser Lys Leu Asp Ala Pro Lys Val Asp Leu Leu Val 
385 390 395 ' 400 

Lys Asn Cys Leu Leu Pro Leu Arg Glu Tyr Phe Lys Tyr Phe Ser Gin 

405 410 415 

Asn Ser Leu Pro Leu 

420 



<210> 25 
<211> 1705 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (485). . (1645) 
<400> 25 

cccatctcca cccctcccct gaaccccact ccccactgag gtccccaaac cccacccctc 60 
actccaccct gagggcccca tcctctgaac cccaatcccc cagccccact gagctcttaa 120 
ccctccccac ctgagggttc cctttccctg cccgtccccc agcttcctag ctccccaccc 180 
caagtgaccc cccgcagctc ctcgcccctc ccactgcaaa ccggcactga agggctgccc 240 
cgcccccgcc cctccccgcc cccgcgggac acgcccagat tctttgcccc catagcctgg 300 
tgacctctgg ccacccgctg tcccaggtgg gcctggatcc ttccagctca ttctttgcct 360 
gcgccgtccc tcgttccatg gcccagtcct ccccggggac cctgagcctg gaagccccgg 420 
accactggaa ccttgaaccc accagctggc tgtacccgga gccgtggcag cagccctcat 480 
cccc atg gcg gcc ate cca gec ctg gac cca gag gec gag pec age atg 529 
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Met Ala Ala He Pro Ala Leu Asp Pro Glu Ala Glu Pro Ser Met 
15 10 15 

gac gtg att ttg gtg gga tec agt gag etc tea age tec gtt tea ccc 577 
Asp Val He Leu Val Gly Ser Ser Glu Leu Ser Ser Ser Val Ser Pro 

20 25 30 

ggg aca ggc aga gat ctt att gca tat gaa gtc aag get aac cag cga 625 
Gly Thr Gly Arg Asp Leu He Ala Tyr Glu Val Lys Ala Asn Gin Arg 

35 40 45 

aat ata gaa gac ate tgc ate tgc tgc gga agt etc cag gtt cac aca 673 
Asn He Glu Asp He Cys He Cys Cys Gly Ser Leu Gin Val His Thr 

50 55 60 

cag cac cct ctg ttt gag gga ggg ate tgc gec cca tgt aag gac aag 721 
Gin His Pro Leu Phe Glu Gly Gly He Cys Ala Pro Cys Lys Asp Lys 
65 70 75 

ttc ctg gat gec etc ttc ctg tac gac gat gac ggg tac caa tec tac 769 
Phe Leu Asp Ala Leu Phe Leu Tyr Asp Asp Asp Gly Tyr Gin Ser Tyr 
80 85 90 95 

tgc tec ate tgc tgc tec gga gag acg ctg etc ate tgc gga aac cct 817 
Cys Ser He Cys Cys Ser Gly Glu Thr Leu Leu He Cys Gly Asn Pro 

100 105 110 

gat tgc acc cga tgc tac tgc ttc gag tgt gtg gat age ctg gtc ggc 865 
Asp Cys Thr Arg Cys Tyr Cys Phe Glu Cys Val Asp Ser Leu Val Gly 

115 120 125 

ccc ggg acc teg ggg aag gtg cac gec atg age aac tgg gtg tgc tac 913 
Pro Gly Thr Ser Gly Lys Val His Ala Met Ser Asn Trp Val Cys Tyr 
130 135 140 

ctg tgc ctg ccg tec tec cga age ggg ctg ctg cag cgt egg agg aag 961 
Leu Cys Leu Pro Ser Ser Arg Ser Gly Leu Leu Gin Arg Arg Arg Lys 
145 150 155 



tgg cgc age cag etc aag gec ttc tac gac cga gag teg gag aat ccc 
Trp Arg Ser Gin Leu Lys Ala Phe Tyr Asp Arg Glu Ser Glu Asn Pro 
160 165 170 175 



1009 
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ctt gag atg ttc gaa acc gtg cct gtg tgg agg aga cag cca gtc egg 1057 

Leu Glu Met Phe Glu Thr Val Pro Val Trp Arg Arg Gin Pro Val Arg 

180 185 190 

gtg ctg tec ctt ttt gaa gac ate aag aaa gag ctg acg agt ttg ggc 1105 
Val Leu Ser Leu Phe Glu Asp lie Lys Lys Glu Leu Thr Ser Leu Gly 

195 200 205' 

ttt ttg gaa agt ggt tct gac ccg gga caa ctg aag cat gtg gtt gat 1153 
Phe Leu Glu Ser Gly Ser Asp Pro Gly Gin Leu Lys His Val Val Asp 
210 215 220 

gtc aca gac aca gtg agg aag gat gtg gag gag tgg gga ccc ttc gat 1201 
Val Thr Asp Thr Val Arg Lys Asp Val Glu Glu Trp Gly Pro Phe Asp 
225 230 235 

ctt gtg tac ggc gee aca get ccc ctg ggc cac acc tgt gac cgt cct 1249 
Leu Val Tyr Gly Ala Thr Ala Pro Leu Gly His Thr Cys Asp Arg Pro 
240 245 250 255 

ccc age tgg tac ctg ttc cag ttc cac egg ttc ctg cag tac gca egg 1297 
Pro Ser Trp Tyr Leu Phe Gin Phe His Arg Phe Leu Gin Tyr Ala Arg 

260 265 270 

ccc aag cca ggc age ccc agg ccc ttc ttc tgg atg ttc gtg gac aat 1345 
Pro Lys Pro Gly Ser Pro Arg Pro Phe Phe Trp Met Phe Val Asp Asn 

275 280 285 

ctg gtg ctg aac aag gaa gac ctg gac gtc gca tct cgc ttc ctg gag 1393 
Leu Val Leu Asn Lys Glu Asp Leu Asp Val Ala Ser Arg Phe Leu Glu 
290 295 300 

atg gag cca gtc acc ate cca gat gtc cac ggc gga tec ttg cag aat 1441 
Met Glu Pro Val Thr He Pro Asp Val His Gly Gly Ser Leu Gin Asn 
305 310 315 

get gtc cgc gtg tgg age aac ate cca gee ata agg age age agg cac 1489 
Ala Val Arg Val Trp Ser Asn He Pro Ala He Arg Ser Ser Arg His 
320 325 330 335 



tgg get ctg gtt teg gaa gaa gaa ttg tec ctg ctg gee cag aac aag 
Trp Ala Leu Val Ser Glu Glu Glu Leu Ser Leu Leu Ala Gin Asn Lys 

340 345 350 



1537 
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cag age teg aag etc gcg gee aag tgg ccc ace aag ctg gtg aag aac 1585 
Gin Ser Ser Lys Leu Ala Ala Lys Trp Pro Thr Lys Leu Val Lys Asn 

355 360 365 

tgc ttt etc ccc eta aga gaa tat ttc aag tat ttt tea aca gaa etc 1633 
Cys Phe Leu Pro Leu Arg Glu Tyr Phe Lys Tyr Phe Ser Thr' Glu Leu 
370 375 380 

act tec tct tta taaatgagtc actatactgt gaagaaaaag acttttccta 1685 
Thr Ser Ser Leu 
385 

gaacaaaggc aactttcctc 1705 



<210> 26 
<211> 387 
<212> PRT 

<213> Homo sapiens 
<400> 26 

Met Ala Ala lie Pro Ala Leu Asp 
1 5 

Val He Leu Val Gly Ser Ser Glu 

20 

Thr Gly Arg Asp Leu He Ala Tyr 

35 40 

He Glu Asp He Cys He Cys Cys 
50 55 

His Pro Leu Phe Glu Gly Gly He 
65 70 

Leu Asp Ala Leu Phe Leu Tyr Asp 

85 

Ser He Cys Cys Ser Gly Glu Thr 

100 



Pro Glu Ala Glu 
10 

Leu Ser Ser Ser 
25 

Glu Val Lys Ala 



Gly Ser Leu Gin 

60 

Cys Ala Pro Cys 

75 

Asp Asp Gly Tyr 
90 

Leu Leu He Cys 
105 



Pro Ser Met Asp 

15 

Val Ser Pro Gly 
30 

Asn Gin Arg Asn 
45 

Val His Thr Gin 



Lys Asp Lys Phe 

80 

Gin Ser Tyr Cys 

95 

Gly Asn Pro Asp 
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Cys Thr Arg Cys Tyr Cys Phe Glu Cys Val Asp Ser Leu Val Gly Pro 
115 120 125 

Gly Thr Ser Gly Lys Val His Ala Met Ser Asn Trp Val Cys Tyr Leu 
130 135 140 

Cys Leu Pro Ser Ser Arg Ser Gly Leu Leu Gin Arg Arg Arg' Lys Trp 
145 150 155 160 

Arg Ser Gin Leu Lys Ala Phe Tyr Asp Arg Glu Ser Glu Asn Pro Leu 

165 170 175 

Glu Met Phe Glu Thr Val Pro Val Trp Arg Arg Gin Pro Val Arg Val 

180 185 190 

Leu Ser Leu Phe Glu Asp lie Lys Lys Glu Leu Thr Ser Leu Gly Phe 
195 200 205 

Leu Glu Ser Gly Ser Asp Pro Gly Gin Leu Lys His Val Val Asp Val 
210 215 220 

Thr Asp Thr Val Arg Lys Asp Val Glu Glu Trp Gly Pro Phe Asp Leu 
225 230 235 240 

Val Tyr Gly Ala Thf Ala Pro Leu Gly His Thr Cys Asp Arg Pro Pro 

245 250 255 

Ser Trp Tyr Leu Phe Gin Phe His Arg Phe Leu Gin Tyr Ala Arg Pro 

260 265 270 

Lys Pro Gly Ser Pro Arg Pro Phe Phe Trp Met Phe Val Asp Asn Leu 
275 280 285 

Val Leu Asn Lys Glu Asp Leu Asp Val Ala Ser Arg Phe Leu Glu Met 
290 295 300 

Glu Pro Val Thr He Pro Asp Val His Gly Gly Ser Leu Gin Asn Ala 
305 310 315 320 

Val Arg Val Trp Ser Asn He Pro Ala He Arg Ser Ser Arg His Trp 

325 330 335 



Ala Leu Val Ser Glu Glu Glu Leu Ser Leu Leu Ala Gin Asn Lys Gin 
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340 345 350 

Ser Ser Lys Leu Ala Ala Lys Trp Pro Thr Lys Leu Val Lys Asn Cys 
355 360 365 

Phe Leu Pro Leu Arg Glu Tyr Phe Lys Tyr Phe Ser Thr Glu Leu Thr 
370 375 380 

Ser Ser Leu 
385 



<210> 27 

<211> 1560 

<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (147). . (1367) 

<400> 27 

ggtgcatgct aggggcttac gaaggctggt ggtgcagagg ctcccaggcc aggtcttttt 60 

gtcggtggtg agggacgctc actctcactc cgcgtgctgt ctccccgtct gtgtgctgtg 120 

atctcctctg tgagagaagg gccagg atg ttc gag gtc ctg gtg ctg aag att 173 

Met Phe Glu Val Leu Val Leu Lys He 
1 5 

gaa gat cca ggt tgc ttc tgg gta att ata aaa gga tgt agt cat ttt 221 
Glu Asp Pro Gly Cys Phe Trp Val He He Lys Gly Cys Ser His Phe 
10 15 20 25 

tta gaa caa gaa gtt gac tac caa aaa eta aac act gec atg aat gac 269 
Leu Glu Gin Glu Val Asp Tyr Gin Lys Leu Asn Thr Ala Met Asn Asp 

30 35 40 



ttc tat aac age atg tgt cag gac gta gaa atg aaa cca tta atg ctg 317 
Phe Tyr Asn Ser Met Cys Gin Asp Val Glu Met Lys Pro Leu Met Leu 

45 50 55 
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gaa gaa ggg cag gtg tgt gtg gtg tac tgc cag gag ctg aag tgc tgg 365 
Glu Glu Gly Gin Val Cys Val Val Tyr Cys Gin Glu Leu Lys Cys Trp 

60 65 70 

tgc agg get ctg att aag tec ate ate tct tct gca gac cat tac ctg 413 
Cys Arg Ala Leu He Lys Ser He He Ser Ser Ala Asp His Tyr Leu 
75 80 85 

gca gag tgt ttc ctg gtc gat ttt gec aag tat att cca gta aaa tct 461 
Ala Glu Cys Phe Leu Val Asp Phe Ala Lys Tyr He Pro Val Lys Ser 
90 95 100 105 

aaa aac ate cga gtt gca gta gag tct ttt atg cag ctt cct tac aga 509 
Lys Asn He Arg Val Ala Val Glu Ser Phe Met Gin Leu Pro Tyr Arg 

110 115 120 

gca aaa aaa ttc aga ctt tac ggt aca aag cct gtg aca ttg cac att 557 
Ala Lys Lys Phe Arg Leu Tyr Gly Thr Lys Pro Val Thr Leu His He 

125 130 135 

gac ttc tgt gaa gac aat get gag att gta cct gee aca aaa tgg gac 605 
Asp Phe Cys Glu Asp Asn Ala Glu He Val Pro Ala Thr Lys Trp Asp 
140 • 145 150 

agt gca gee ate cag tac ttt cag aac ctt eta aga gca act acc caa 653 
Ser Ala Ala He Gin Tyr Phe Gin Asn Leu Leu Arg Ala Thr Thr Gin 
155 160 165 

gtg gaa gca aaa eta tgt gcg gtg gaa gaa gat act ttt gag gtt tac 701 
Val Glu Ala Lys Leu Cys Ala Val Glu Glu Asp Thr Phe Glu Val Tyr 
170 175 180 185 

ctt tat gca aca ata aaa aat gaa aaa gtt tgt gtt aat gat gac eta 749 
Leu Tyr Ala Thr He Lys Asn Glu Lys Val Cys Val Asn Asp Asp Leu 

190 195 200 

gtt gca aag aat ttt get tat tat gtg tea cca atg ggg aat aaa aac 797 
Val Ala Lys Asn Phe Ala Tyr Tyr Val Ser Pro Met Gly Asn Lys Asn 

205 210 215 

etc aat cct ttg gag aaa ccc agg cag agt etc aat teg gtg acc tgc 845 
Leu Asn Pro Leu Glu Lys Pro Arg Gin Ser Leu Asn Ser Val Thr Cys 
220 225 230 
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tec agt aag etc age cca tea ctt act ctg tgg cca atg ctt eta caa 893 
Ser Ser Lys Leu Ser Pro Ser Leu Thr Leu Trp Pro Met Leu Leu Gin 
235 240 245 



gga aaa gac tat cac aga atg gaa aat aaa get eta aac tat aag gat 941 
Gly Lys Asp Tyr His Arg Met Glu Asn Lys Ala Leu Asn Tyr Lys Asp 
250 255 260 265 



tec ttg aca gac teg cct 

Ser Leu Thr Asp Ser Pro 

270 

etc cct tta aag cac acg 

Leu Pro Leu Lys His Thr 

285 

cca ace aaa aga ggc ata 

Pro Thr Lys Arg Gly lie 
300 

gta agt ggg tct age cag 

Val Ser Gly Ser Ser Gin 
315 

gaa aag aaa gac tgt gac 

Glu Lys Lys Asp Cys Asp 

330 335 



aaa atg atg ctt gag aag 
Lys Met Met Leu Glu Lys 

275 

gag aag tgt act gaa tct 
Glu Lys Cys Thr Glu Ser 
290 

acc ata tat get gat cca 
Thr He Tyr Ala Asp Pro 
305 

agg ccg aat gag aag cca 
Arg Pro Asn Glu Lys Pro 
320 325 

gag aag aac ggc tgt gta 
Glu Lys Asn Gly Cys Val 

340 



cag cag cag age 989 
Gin Gin Gin Ser 
280 

tct gtg tac tgg 1037 
Ser Val Tyr Trp 
295 

gat gtt cca tea 1085 

Asp Val Pro Ser 

310 

ctg egg ttg act 1133 
Leu Arg Leu Thr 

* 

aaa tta ctg cag 1181 
Lys Leu Leu Gin 

345 



ttt eta aat cct gat cct ttg aga get gat ggg acc tea gac ctg cac 1229 

Phe Leu Asn Pro Asp Pro Leu Arg Ala Asp Gly Thr Ser Asp Leu His 

350 355 360 

cag ttg cag aag gtg aag ctg ggc aca ctg cag cct ggg gtg gtg etc 1277 

Gin Leu Gin Lys Val Lys Leu Gly Thr Leu Gin Pro Gly Val Val Leu 

365 370 375 

egg aac agg ate gag ccc tgc eta acc ctg gag aaa tea cct ctg teg 1325 

Arg Asn Arg lie Glu Pro Cys Leu Thr Leu Glu Lys Ser Pro Leu Ser 

380 385 390 

gca gac ctg aag aag gtg aac atg ttc tta aag cca gac tec 1367 

Ala Asp Leu Lys Lys Val Asn Met Phe Leu Lys Pro Asp Ser 
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395 400 405 

tgacgacatg ccagcccttt ccaacacaga gtgttgcttt gttttgcttt gtctgttctg 1427 

ttctaagagt gacggggatg aaatacaggg ctttgcgcgt cctgggcatg cattcatcac 1487 

tgaaccatac cccaattcca taggaggatt ttaaataaac acttctaagg ctacattgca 1547 



gaattcttgc tec 



1560 



<210> 28 
<211> 407 
<212> PRT 

<213> Mus musculus 
<400> 28 

Met Phe Glu Val Leu Val Leu Lys He Glu Asp Pro Gly Cys Phe Trp 
1 5 10 15 

Val He He Lys Gly Cys Ser His Phe Leu Glu Gin Glu Val Asp Tyr 

20 25 30 

Gin Lys Leu Asn Thr Ala Met Asn Asp Phe Tyr Asn Ser Met Cys Gin 

35 40 45 

Asp Val Glu Met Lys Pro Leu Met Leu Glu Glu Gly Gin Val Cys Val 
50 55 60 

Val Tyr Cys Gin Glu Leu Lys Cys Trp Cys Arg Ala Leu He Lys Ser 
65 70 75 80 

He He Ser Ser Ala Asp His Tyr Leu Ala Glu Cys Phe Leu Val Asp 

85 90 95 

Phe Ala Lys Tyr He Pro Val Lys Ser Lys Asn He Arg Val Ala Val 

100 105 110 

Glu Ser Phe Met Gin Leu Pro Tyr Arg Ala Lys Lys Phe Arg Leu Tyr 
115 120 125 

Gly Thr Lys Pro Val Thr Leu His He Asp Phe Cys Glu Asp Asn Ala 
130 135 140 
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Glu He Val Pro 
145 

Gin Asn Leu Leu 



Val Glu Glu Asp 

180 

Glu Lys Val Cys 
195 

Tyr Val Ser Pro 
210 

Arg Gin Ser Leu 
225 

Leu Thr Leu Trp 



Glu Asn Lys Ala 

260 

Met Met Leu Glu 
275 

Lys Cys Thr Glu 
290 

He Tyr Ala Asp 
305 

Pro Asn Glu Lys 



Lys Asn Gly Cys 

340 

Arg Ala Asp Gly 
355 



Ala Thr Lys Trp 
150 

Arg Ala Thr Thr 
165 

Thr Phe Glu Val 



Val Asn Asp Asp 

200 

Met Gly Asn Lys 
215 

Asn Ser Val Thr 
230 

Pro Met Leu Leu 
245 

Leu Asn Tyr Lys 



Lys Gin Gin Gin 

280 

Ser Ser Val Tyr 
295 

Pro Asp Val Pro 
310 

Pro Leu Arg Leu 
325 

Val Lys Leu Leu 



Thr Ser Asp Leu 

360 



Asp Ser Ala Ala 

155 

Gin Val Glu Ala 
170 

Tyr Leu Tyr Ala 
185 

Leu Val Ala Lys 



Asn Leu Asn Pro 

220 

Cys Ser Ser Lys 
235 

Gin Gly Lys Asp 
250 

Asp Ser Leu Thr 
265 

Ser Leu Pro Leu 



Trp Pro Thr Lys 

300 

Ser Val Ser Gly 
315 

Thr Glu Lys Lys 
330 

Gin Phe Leu Asn 
345 

His Gin Leu Gin 



He Gin Tyr Phe 

160 

Lys Leu Cys Ala 
175 

Thr He Lys Asn 
190 

Asn Phe Ala Tyr 
205 

Leu Glu Lys Pro 



Leu Ser Pro Ser 

240 

Tyr His Arg Met 
255 

Asp Ser Pro Lys 
270 

Lys His Thr Glu 
285 

Arg Gly He Thr 



Ser Ser Gin Arg 

320 

Asp Cys Asp Glu 
335 

Pro Asp Pro Leu 
350 

Lys Val Lys Leu 
365 
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Gly Thr Leu Gin Pro Gly Val Val Leu Arg Asn Arg He Glu Pro Cys 
370 375 380 

Leu Thr Leu Glu Lys Ser Pro Leu Ser Ala Asp Leu Lys Lys Val Asn 
385 390 395 400 

. Met Phe Leu Lys Pro Asp Ser 

405 



<210> 29 

<211> 1301 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (97). . (1167) 
<400> 29 

ttacagattg aagatccagg ttgcttctgg gttattataa aagggtgtag tcccttttta 60 

gatcatgatg tcgattatca aaaattaaat agtgcc atg aat gac ttc tac aac 114 

Met Asn Asp Phe Tyr Asn 
1 5 

age acg tgt caa gat ata gaa ata aaa ccc tta aca ttg gaa gaa gga 162 
Ser Thr Cys Gin Asp lie Glu He Lys Pro Leu Thr Leu Glu Glu Gly 

10 15 20 

cag gtg. tgt gtg gtc tat tgt gag gag eta aag tgc tgg tgc agg gec 210 
Gin Val Cys Val Val Tyr Cys Glu Glu Leu Lys Cys Trp Cys Arg Ala 

25 30 35 

att gtc aaa tea att acg tct tec gca gac cag tac ctg gca gaa tgt 258 
He Val Lys Ser He Thr Ser Ser Ala Asp Gin Tyr Leu Ala. Glu Cys 
40 45 50 

ttc ctt gtg gac ttt gec aag aac att cca gtc aaa tct aaa age ate 306 
Phe Leu Val Asp Phe Ala Lys Asn He Pro Val Lys Ser Lys Ser lie 
55 60 65 70 
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cga gtt gta gta gaa teg ttt atg cag ctt ccc tat aga gca aaa aaa 354 

Arg Val Val Val Glu Ser Phe Met Gin Leu Pro Tyr Arg Ala Lys Lys 

75 80 85 



ttc age ctg tac 
Phe Ser Leu Tyr 

90 

cga gac agt act 
Arg Asp Ser Thr 
105 

att cag tac ttt 
He Gin Tyr Phe 
120 

aga tta tgt get 
Arg Leu Cys Ala 
135 

act ata aaa gat 
Thr He Lys Asp 

aac tat get tgt 
Asn Tyr Ala Cys 

170 

tta gaa aaa cca 
Leu Glu Lys Pro 
185 

etc aat cca gca 
Leu Asn Pro Ala 
200 

gtt caa gga atg 
Val Gin Gly Met 
215 

ctg caa cat aca 
Leu Gin His Thr 



tgc aca aag 
Cys Thr Lys 



gac att gtg 
Asp He Val 

cag aac ctt 
Gin Asn Leu 

125 

gtg gaa gaa 
Val Glu Glu 
140 

gaa aaa gtt 
Glu Lys Val 
155 

tat atg tea 
Tyr Met Ser 

aga ttg aat 
Arg Leu Asn 

ctt aca etc 
Leu Thr Leu 
205 

gaa gat tea 
Glu Asp Ser 
220 

tgg tgc aag 
Trp Cys Lys 
235 



cct gtc aca 
Pro Val Thr 
95 

cct gee aag 
Pro Ala Lys 
110 

ctg aaa gca 
Leu Lys Ala 

gat aca ttt 
Asp Thr Phe 

tgt gtt aat 
Cys Val Asn 
160 

cct aca aag 
Pro Thr Lys 
175 

ata aaa tea 
He Lys Ser 
190 

tgg cca atg 
Trp Pro Met 



cat ggt gta 
His Gly Val 



ggt att gtc 
Gly He Val 
240 



tta cac att gac 
Leu His He Asp 

100 

aag tgg gac aat 
Lys Trp Asp Asn 
115 

act ace cag gtg 
Thr Thr Gin Val 
130 

gag gtt tac ctt 
Glu Val Tyr Leu 
145 

gat gat' ctt gtt 
Asp Asp Leu Val 

aat aaa aac ctt 
Asn Lys Asn Leu 

180 

gca ccc tec ttc 
Ala Pro Ser Phe 

195 

ttt ttg caa gga 
Phe Leu Gin Gly 
210 

aat ttt ccg gca 
Asn Phe Pro Ala 
225 

ggt gac etc agg 
Gly Asp Leu Arg 



ttc tgc 402 
Phe Cys 



gca get 450 
Ala Ala 



gaa gee 498 
Glu Ala 



tat gta 546 
Tyr Val 
150 

gca aag 594 

Ala Lys 

165 

gat tat 642 
Asp Tyr 

aat aaa 690 
Asn Lys 

aaa gat 738 
Lys Asp 

caa tct 786 
Gin Ser 
230 

cca aca 834 
Pro Thr 
245 
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gcc aca gca cag gac aaa 
Ala Thr Ala Gin Asp Lys 

250 

gat tea cct aaa gac aaa 
Asp Ser Pro Lys Asp Lys 
265 

aaa gat aca aat aag cgt 
Lys Asp Thr Asn Lys Arg 
280 

aga ggc ata acc ata tat 
Arg Gly lie Thr lie Tyr 
295 300 

tta agt cag aag tea aat 
Leu Ser Gin Lys Ser Asn 

315 

gaa tat gat gag aag aat 
Glu Tyr Asp Glu Lys Asn 

330 

cct gat cct ttg aga get 
Pro Asp Pro Leu Arg Ala 
345 



get gta aaa tgt aat atg 
Ala Val Lys Cys Asn Met 
255 

tct gaa aag aaa cac cat 
Ser Glu Lys Lys His His 
270 

gtt gaa tec tea gtg tac 
Val Glu Ser Ser Val Tyr 
285 290 

get gat cca gat gta cca 
Ala Asp Pro Asp Val Pro 

305 

gag aaa cct ctt aga ttg 
Glu Lys Pro Leu Arg Leu 

320 

age tgt gtg aaa tta ctg 
Ser Cys Val Lys Leu Leu 
335 

gac gga ate tct gat etc 
Asp Gly He Ser Asp Leu 
350 



gat tea ttg aga 882 
Asp Ser Leu Arg 
260 

tgc ate tct tta 930 
Cys He" Ser Leu 
275 

tgg cca gca aaa 978 
Trp Pro Ala Lys 

gaa gca agt get 1026 
Glu Ala Ser Ala 

310 

act gag aag aaa 1074 
Thr Glu Lys Lys 
325 

cag ttt tta aat 1122 
Gin Phe Leu Asn 
340 

cag cag act 1167 

Gin Gin Thr 

355 



tgagattaga agagaaactc cttagatggg ggacttaacc tgaagacatc cttttagaaa 1227 
cgatcgaatg gattgttgct tctgagaaat tgttccttgt tttttggata ataaacgatc 1287 
ttccttttgg taaa 1301 



<210> 30 

<211> 357 

<212> PRT 

<213> Homo sapiens 



<400> 30 

Met Asn Asp Phe Tyr Asn Ser Thr Cys Gin Asp He Glu He Lys Pro 



« 
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1 5 10 15 

Leu Thr Leu Glu Glu Gly Gin Val Cys Val Val Tyr Cys Glu Glu Leu 

20 25 30 

Lys Cys Trp Cys Arg Ala lie Val Lys Ser He Thr Ser Ser Ala Asp 

35 40 45 

Gin Tyr Leu Ala Glu Cys Phe Leu Val Asp Phe Ala Lys Asn He Pro 
50 55 60 

Val Lys Ser Lys Ser He Arg Val Val Val Glu Ser Phe Met Gin Leu 
65 70 75 80 

Pro Tyr Arg Ala Lys Lys Phe Ser Leu Tyr Cys Thr Lys Pro Val Thr 

85 90 95 

Leu His He Asp Phe Cys Arg Asp Ser Thr Asp He Val Pro Ala Lys 

100 105 110 

Lys Trp Asp Asn Ala Ala He Gin Tyr Phe Gin Asn Leu Leu Lys Ala 
115 120 125 

Thr Thr Gin Val Glu Ala Arg Leu Cys Ala Val Glu Glu Asp Thr Phe 
130 135 140 

Glu Val Tyr Leu Tyr Val Thr He Lys Asp Glu Lys Val Cys Val Asn 
145 150 155 160 

Asp Asp Leu Val Ala Lys Asn Tyr Ala Cys Tyr Met Ser Pro Thr Lys 

165 170 175 

Asn Lys Asn Leu Asp Tyr Leu Glu Lys Pro Arg Leu Asn He Lys Ser 

180 185 190 

Ala Pro Ser Phe Asn Lys Leu Asn Pro Ala Leu Thr Leu Trp Pro Met 
195 200 205 

Phe Leu Gin Gly Lys Asp Val Gin Gly Met Glu Asp Ser His Gly Val 
210 215 220 

Asn Phe Pro Ala Gin Ser Leu Gin His Thr Trp Cys Lys Gly He Val 
225 230 235 240 
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Gly Asp Leu Arg Pro Thr Ala Thr Ala Gin Asp Lys Ala Val Lys Cys 

245 250 255 

Asn Met Asp Ser Leu Arg Asp Ser Pro Lys Asp Lys Ser Glu Lys Lys 

260 265 270 

His His Cys He Ser Leu Lys Asp Thr Asn Lys Arg Val Glu Ser Ser 
275 280 285 

Val Tyr Trp Pro Ala Lys Arg Gly He Thr He Tyr Ala Asp Pro Asp 
290 295 300 

Val Pro Glu Ala Ser Ala Leu Ser Gin Lys Ser Asn Glu Lys Pro Leu 
305 310 315 320 

Arg Leu Thr Glu Lys Lys Glu Tyr Asp Glu Lys Asn Ser Cys Val Lys 

325 330 335 

Leu Leu Gin Phe Leu Asn Pro Asp Pro Leu Arg Ala Asp Gly He Ser 

340 345 • 350 

Asp Leu Gin Gin Thr 
355 



<210> 31 

<211> 1280 

<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (122). . (1219) 
<400> 31 

tgaggggctg agaagagagc aattcacact tgattagctc ccaggctcct gaattgagca 60 

gaggaggcta gaccgctgag ctgcgcaccc cagaggctgc tctaccctgg ctcagacgac 120 

c atg cag cct tat caa egg ctt ctg gcg ctt ggc ttc ctt ctg tta acc 169 
Met Gin Pro Tyr Gin Arg Leu Leu Ala Leu Gly Phe Leu Leu Leu Thr 
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10 



15 



ctg ccc tgg ggc cag aca tec gag ttt caa gac tct gac ctt ttg cag 217 

Leu Pro Trp Gly Gin Thr Ser Glu Phe Gin Asp Ser Asp Leu Leu Gin 

20 25 30 

ttt ctg gga tta gag aaa gcg cct tea cct cac agg ttc caa cct gtg 265 

Phe Leu Gly Leu Glu Lys Ala Pro Ser Pro His Arg Phe Gin Pro Val 

35 40 45 



cct cgc gtc tta agg aaa 
Pro Arg Val Leu Arg Lys 
50 

agt ggg gec teg cag gac 
Ser Gly Ala Ser Gin Asp 
65 70 



ate ate egg get cga 
lie lie Arg Ala Arg 
55 

tta tgc tac gtg aag 
Leu Cys Tyr Val Lys 

75 



gaa gee get gca gee 313 
Glu Ala Ala Ala Ala 
60 

gag ctg ggt gtt cgt 361 
Glu Leu Gly Val Arg 

80 



ggg aac ctg ctt cag ctt etc cca gac cag ggt ttt ttc ctt aat aca 409 
Gly Asn Leu Leu Gin Leu Leu Pro Asp Gin Gly Phe Phe Leu Asn Thr 

85 90 95 



cag aaa cct ttc caa gat 
Gin Lys Pro Phe Gin Asp 

100 

aac ttg tct gee ate aaa 
Asn Leu Ser Ala lie Lys 
115 

act eta gac ttg ggg ccc 
Thr Leu Asp Leu Gly Pro 
130 



ggc tec tgt etc cag aag 
Gly Ser Cys Leu Gin Lys 
105 

gaa aag gca aag ttg ace 
Glu Lys Ala Lys Leu Thr 
120 

■ 

agg tec tac tat aac ctg 
Arg Ser Tyr Tyr Asn Leu 
135 140 



gtc etc tat ttt 457 
Val Leu Tyr Phe 
110 

atg gee cag ctg 505 

Met Ala Gin Leu 

125 

cga cca gag ctg 553 
Arg Pro Glu Leu 



gtg gtt get ctg tct gtg gtt cag gac egg ggc gtg tgg ggg cga tec 601 
Val Val Ala Leu Ser Val Val Gin Asp Arg Gly Val Trp Gly Arg Ser 
145 150 155 160 



cac cct aag gtg ggc aga ttg ctt ttt 
His Pro Lys Val Gly Arg Leu Leu Phe 

165 



ctg egg tct gtc cct ggg cct 649 
Leu Arg Ser Val Pro Gly Pro 
170 - 175 



caa ggt cag etc cag ttc aac ctg cag ggt gcg ctt aag gat tgg age 697 
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Gin Gly Gin Leu Gin Phe Asn Leu Gin Gly Ala Leu Lys Asp Trp Ser 

180 185 190 



age aac cga ctg aag aat 

Ser Asn Arg Leu Lys Asn 
195 

gag gac aga tac tec agg 

Glu Asp Arg Tyr Ser Arg 
210 

ccg ctg etc cgc tct eta 

Pro Leu Leu Arg Ser Leu 

225 230 



ttg gac tta cac tta gag 
Leu Asp Leu His Leu Glu 
200 

gta act gtc cag ccc gag 
Val Thr Val Gin Pro Glu 
215 220 

cat gec teg ctg ctg gtg 
His Ala Ser Leu Leu Val 

235 



att ttg gtc aaa 745 
lie Leu Val Lys 
205 

aac ccc tgt gac 793 
Asn Pro Cys Asp 

gta acc etc aat 841 
Val Thr Leu Asn 

240 



cct aaa cac tgt cat cct tct tec aga aaa agg agg gcg gec ate tct 889 
Pro Lys His Cys His Pro Ser Ser Arg Lys Arg Arg Ala Ala He Ser 

245 250 255 



gtc ccc aag ggt ttc tgt 
Val Pro Lys Gly Phe Cys 

260 

ate aac ttc cag gac ctg 
He Asn Phe Gin Asp Leu 
275 

ggg ttc atg gca aat tac 
Gly Phe Met Ala Asn Tyr 
290 



agg aac ttc tgc cac cgt 
Arg Asn Phe Cys His Arg' 
265 

ggt tgg cac aag tgg gtc 
Gly Trp His Lys Trp Val 
280 

tgt cat gga gag tgc ccc 
Cys His Gly Glu Cys Pro 
295 300 



cat cag ctg ttc 937 
His Gin Leu Phe 
270 

ate gec cct aag 985 
He Ala Pro Lys 
285 

ttc tea atg acc 1033 
Phe Ser Met Thr 



acg tat tta aat agt tec aat tat 
Thr Tyr Leu Asn Ser Ser Asn Tyr 
305 310 

atg get gac ccc aag gtc ccc aag 
Met Ala Asp Pro Lys Val Pro Lys 

325 



get ttc atg cag get ctg atg cat 1081 
Ala Phe Met Gin Ala Leu Met His 
315 320 

get gtc tgt gtc ccc acc aag etc 1129 
Ala Val Cys Val Pro Thr Lys Leu 
330 335 



teg ccc ate tec atg etc tat cag gat agt gat aag aac gtc att etc 1177 
Ser Pro He Ser Met Leu Tyr Gin Asp Ser Asp Lys Asn Val He Leu 

340 345 350 
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cga cat tat gaa gac atg gta gtc gat gag tgt ggg tgt ggg 1219 
Arg His Tyr Glu Asp Met Val Val Asp Glu Cys Gly Cys Gly 
355 360 365 

tagtctcggg actaggctag gagtgtgctt agggtaaatc ctttaataaa actaccaccc 1279 

1280 



<210> 32 
<211> 366 
<212> PRT 

<213> Mus musculus 
<400> 32 

Met Gin Pro Tyr Gin Arg Leu Leu Ala Leu Gly Phe Leu Leu Leu Thr 
15 10 15 

Leu Pro Trp Gly Gin Thr Ser Glu Phe Gin Asp Ser Asp Leu Leu Gin 

20 25 30 

* 

Phe Leu Gly Leu Glu Lys Ala Pro Ser Pro His Arg Phe Gin Pro Val 

35 40 45 

Pro Arg Val Leu Arg Lys He He Arg Ala Arg Glu Ala Ala Ala Ala 
50 55 60 

Ser Gly Ala Ser Gin Asp Leu Cys Tyr Val Lys Glu Leu Gly Val Arg 
65 70 75 80 

Gly Asn Leu Leu Gin Leu Leu Pro Asp Gin Gly Phe Phe Leu Asn Thr 

85 90 95 

Gin Lys Pro Phe Gin Asp Gly Ser Cys Leu Gin Lys Val Leu Tyr Phe 

100 105 110 

Asn Leu Ser Ala He Lys Glu Lys Ala Lys Leu Thr Met Ala Gin Leu 
115 120 125 

Thr Leu Asp Leu Gly Pro Arg Ser Tyr Tyr Asn Leu Arg Pro Glu Leu 
130 135 140 

Val Val Ala Leu Ser Val Val Gin Asp Arg Gly Val Trp Gly Arg Ser 
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145 150 155 160 



His Pro Lys Val 



Gin Gly Gin Leu 

180 

Ser Asn Arg Leu 
195 

Glu Asp Arg Tyr 
210 

Pro Leu Leu Arg 
225 

Pro Lys His Cys 



Val Pro Lys Gly 

260 

He Asn Phe Gin 
275 

Gly Phe Met Ala 
290 

Thr Tyr Leu Asn 
305 

Met Ala Asp Pro 



Ser Pro He Ser 

340 

Arg His Tyr Glu 
355 



Gly Arg Leu Leu 
165 

Gin Phe Asn Leu 



Lys Asn Leu Asp 

200 

Ser Arg Val Thr 
215 

Ser Leu His Ala 
230 

His Pro Ser Ser 
245 

Phe Cys Arg Asn 



Asp Leu Gly Trp 

280 

Asn Tyr Cys His 
295 

Ser Ser Asn Tyr 
310 

Lys Val Pro Lys 
325 

Met Leu Tyr Gin 



Asp Met Val Val 

360 



Phe Leu Arg Ser 
170 

Gin Gly Ala Leu 
185 

Leu His Leu Glu 



Val Gin Pro Glu 

220 

Ser Leu Leu Val 
235 

Arg Lys Arg Arg 
250 

Phe Cys His Arg 
265 

His Lys Trp Val 



Gly Glu Cys Pro 

300 

Ala Phe Met Gin 
315 

Ala Val Cys Val 
330 

Asp Ser Asp Lys 
345 

Asp Glu Cys Gly 



Val Pro Gly Pro 
175 

Lys Asp Trp Ser 
190' 

He Leu Val Lys 
205 

Asn Pro Cys Asp 



Val Thr Leu Asn 

240 

Ala Ala He Ser 
255 

His Gin Leu Phe 
270 

He Ala Pro Lys 
285 

Phe Ser Met Thr 



Ala Leu Met His 

320 

Pro Thr Lys Leu 
335 

Asn Val He Leu 
350 

Cys Gly 
365 
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<210> 33 
<211> 1224 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (37). . (1128) 

<400> 33 

ggagctctcc ccggtctgac agccactcca gaggcc atg ctt cgt ttc ttg cca 54 

Met Leu Arg Phe Leu Pro 
1 5 

gat ttg get ttc age ttc ctg tta att ctg get ttg ggc cag gca gtc 102 
Asp Leu Ala Phe Ser Phe Leu Leu He Leu Ala Leu Gly Gin Ala- Val 

10 15 20 

caa ttt caa gaa tat gtc ttt etc caa ttt ctg ggc tta gat aag gcg 150 
Gin Phe Gin Glu Tyr Val Phe Leu Gin Phe Leu Gly Leu Asp Lys Ala 

25 '30 ' 35 

cct tea ccc cag aag ttc caa cct gtg cct tat ate ttg aag aaa att 198 
Pro Ser Pro Gin Lys Phe Gin Pro Val Pro Tyr He Leu Lys Lys He 
40 45 50 

ttc cag gat cgc gag gca gca gcg ace act ggg gtc tec cga gac tta 246 
Phe Gin Asp Arg Glu Ala Ala Ala Thr Thr Gly Val Ser Arg Asp Leu 
55 60 65 70 

tgc tac gta aag gag ctg ggc gtc cgc ggg aat gta ctt cgc ttt etc 294 
Cys Tyr Val Lys Glu Leu Gly Val Arg Gly Asn Val Leu Arg Phe Leu 

75 80 85 

cca gac caa ggt ttc ttt ctt tac cca aag aaa att tec caa get tec 342 
Pro Asp Gin Gly Phe Phe Leu Tyr Pro Lys Lys He Ser Gin Ala Ser 

90 95 100 

tec tgc ctg cag aag etc etc tac ttt aac ctg tct gee ate aaa gaa 390 
Ser Cys Leu Gin Lys Leu Leu Tyr Phe Asn Leu Ser Ala He Lys Glu 
105 110 115 

agg gaa cag ttg aca ttg gec cag ctg ggc ctg gac ttg ggg ccc aat 438 



* 
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Arg Glu Gin Leu Thr Leu Ala Gin Leu Gly Leu Asp Leu Gly Pro Asn 
120 125 130 



tct tac tat aac ctg gga cca gag ctg 
Ser Tyr Tyr Asn Leu Gly Pro Glu Leu 
135 140 

cag gag cct cat gtg tgg ggc cag acc 
Gin Glu Pro His Val Trp Gly Gin Thr 

155 

ttt gtg ttg egg tea gtc cca tgg cca 
Phe Val Leu Arg Ser Val Pro Trp Pro 

170 175 



gaa ctg get ctg ttc ctg gtt 486 
Glu Leu Ala Leu Phe Leu Val 
145 150 

acc cct aag cca ggt aaa atg 534 
Thr Pro Lys Pro Gly Lys Met 
160 165 

caa ggt get gtt cac ttc aac 582 
Gin Gly Ala Val His Phe Asn 

180 



ctg ctg gat gta get aag 
Leu Leu Asp Val Ala Lys 
185 

ggg tta ttc ctg gag ata 
Gly Leu Phe Leu Glu He 
200 

aat ttt cag cct gaa gac 
Asn Phe Gin Pro Glu Asp 
215 220 

get tec ctg ctg gtg gtg 
Ala Ser Leu Leu Val Val 

235 

egg aaa agg aga gca gee 
Arg Lys Arg Arg Ala Ala 

250 

etc tgc cac cgt cac cag 
Leu Cys His Arg His Gin 
265 

cac aag tgg ate att gee 
His Lys Trp He He Ala 
280 



gat tgg aat gac aac ccc 
Asp Trp Asn Asp Asn Pro 
190 

ctg gtc aaa gaa gat aga 
Leu Val Lys Glu Asp Arg 
205 210 

acc tgt gee aga eta aga 
Thr Cys Ala Arg Leu Arg 

225 

act etc aac cct gat cag 
Thr Leu Asn Pro Asp Gin 

240 

ate cct gtc ccc aag ctt 
lie Pro Val Pro Lys Leu 
255 

eta ttc att aac ttc egg 
Leu Phe He Asn Phe Arg 
270 

ccc aag ggg ttc atg gca 
Pro Lys Gly Phe Met Ala 
285 290 



egg aaa aat ttc 630 

Arg Lys Asn Phe 

195 

gac tea ggg gtg 678 
Asp Ser Gly Val 

tgc tec ctt cat 726 
Cys Ser Leu His 

230 

tgc cac cct tct 774 
Cys His Pro Ser 
245 

tct tgt aag aac 822 
Ser Cys Lys Asn 
260 

gac ctg ggt tgg 870 
Asp Leu Gly Trp 
275 

aat tac tgc cat 918 
Asn Tyr Cys His 
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gga gag tgt ccc ttc tea ctg ace ate tct etc aac age tec aat tat 966 

Gly Glu Cys Pro Phe Ser Leu Thr He Ser Leu Asn Ser Ser Asn Tyr 

295 300 305 310 

get ttc atg caa gec ctg atg cat gec gtt gac cca gag ate ccc cag 1014 
Ala Phe Met Gin Ala Leu Met His Ala Val Asp Pro Glu He Pro Gin 

315 320 " 325 

get gtg tgt ate ccc acc aag ctg tct ccc att tec atg etc tac cag 1062 
Ala Val Cys He Pro Thr Lys Leu Ser Pro He Ser Met Leu Tyr Gin 

330 335 340 

gac aat aat gac aat gtc att eta cga cat tat gaa gac atg gta gtc 1110 
Asp Asn Asn Asp Asn Val He Leu Arg His Tyr Glu Asp Met Val Val 
345 350 355 

gat gaa tgt ggg tgt ggg taggatgtca gaaatgggaa tagaaggagt 1158 
Asp Glu Cys Gly Cys Gly 
360 

gttcttaggg taaatctttt aataaaacta cctatctggt ttatgaccac ttagatcgaa 1218 



atgtca 



1224 



<210> 34 
<211> 364 
<212> PRT 

<213> Homo sapiens 
<400> 34 

Met Leu Arg Phe Leu Pro Asp Leu Ala Phe Ser Phe Leu Leu He Leu 
15 10 15 

Ala Leu Gly Gin Ala Val Gin Phe Gin Glu Tyr Val Phe Leu Gin Phe 

20 25 30 

Leu Gly Leu Asp Lys Ala Pro Ser Pro Gin Lys Phe Gin Pro Val Pro 

35 40 45 

Tyr He Leu Lys Lys He Phe Gin Asp Arg Glu Ala Ala Ala Thr Thr 
50 55 60 



• 
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Gly Val Ser Arg Asp Leu Cys Tyr Val Lys Glu Leu Gly Val Arg Gly 
65 70 75 80 

Asn Val Leu Arg Phe Leu Pro Asp Gin Gly Phe Phe Leu Tyr Pro Lys 

85 90 95 

Lys He Ser Gin Ala Ser Ser Cys Leu Gin Lys Leu Leu Tyr Phe Asn 

100 105 110 

Leu Ser Ala lie Lys Glu Arg Glu Gin Leu Thr Leu Ala Gin Leu Gly 
115 120 125 

Leu Asp Leu Gly Pro Asn Ser Tyr Tyr Asn Leu Gly Pro Glu Leu Glu 
130 135 140 

Leu Ala Leu Phe Leu Val Gin Glu Pro His Val Trp Gly Gin Thr Thr 
145 150 155 160 

Pro Lys Pro Gly Lys Met Phe Val Leu Arg Ser Val Pro Trp Pro Gin 

165 170 175 

Gly Ala Val His Phe Asn Leu Leu Asp Val Ala Lys Asp Trp Asn Asp 

180 185 190 

Asn Pro Arg Lys Asn Phe Gly Leu Phe Leu Glu He Leu Val Lys Glu 
195 200 205 

Asp Arg Asp Ser Gly Val Asn Phe Gin Pro Glu Asp Thr Cys Ala Arg 
210 215 220 

Leu Arg Cys Ser Leu His Ala Ser Leu Leu Val Val Thr Leu Asn Pro 
225 230 235 240 

Asp Gin Cys His Pro Ser Arg Lys Arg Arg Ala Ala He Pro Val Pro 

245 250 255 

Lys Leu Ser Cys Lys Asn Leu Cys His Arg His Gin Leu Phe He Asn 

260 265 270 

Phe Arg Asp Leu Gly Trp His Lys Trp He He Ala Pro Lys Gly Phe 
275 280 285 



Met Ala Asn Tyr Cys His Gly Glu Cys Pro Phe Ser Leu Thr He Ser 

■ 
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290 

Leu Asn Ser Ser Asn Tyr 
305 310 

Asp Pro Glu He Pro Gin 

325 

He Ser Met Leu Tyr Gin 

340 

Tyr Glu Asp Met Val Val 
355 



72/84 

295 . 

Ala Phe Met Gin Ala 

315 

Ala Val Cys He Pro 

330 

Asp Asn Asn Asp Asn 
345 

Asp Glu Cys Gly Cys 
360 



PCT/JP2005/002842 

300 

Leu Met His Ala Val 

320 

Thr Lys Leu Ser Pro 

' 335 

Val He Leu Arg His 
350 

Gly 



52 



<210> 35 
<211> 1248 
<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 
<222> (32). . (1003) 

<400> 35 

agtggatccc ccgggctgca ggaattccgg g atg gat cct cga acc tgg eta 

Met Asp Pro Arg Thr Trp Leu 
1 5 

age ttc caa ggg cct cca ggt ggg cct gga ate gga cca ggc tea gag 
Ser Phe . Gin Gly Pro Pro Gly Gly Pro Gly He Gly Pro Gly Ser Glu 

10 15 20 

gta ttg ggg ate tec cca tgt ccg ccc gca tac gag ttc tgc gga ggg 148 
Val Leu Gly He Ser Pro Cys Pro Pro Ala Tyr Glu Phe Cys Gly Gly 
25 30 35 

atg gca tac tgt gga cct cag gtt ggt ctg ggc eta gtc ccc caa gtt 196 
Met Ala Tyr Cys Gly Pro Gin Val Gly Leu Gly Leu Val Pro Gin Val 
40 45 50 55 

ggc gtg gag act ttg cag cct gag ggc cag gca gga gca cga gtg gaa 244 



100 
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Gly Val Glu Thr Leu Gin Pro Glu Gly Gin Ala Gly Ala Arg Val Glu 

60 65 70 



age aac tea gag gga ace tec tct gag ccc tgt gee gac cgc ccc aat 
Ser Asn Ser Glu Gly Thr Ser Ser Glu Pro Cys Ala Asp Arg Pro Asn 

75 80 85 



292 



gee gtg aag ttg gag aag gtg gaa cca act ccc gag gag tec cag gac 340 
Ala Val Lys Leu Glu Lys Val Glu Pro Thr Pro Glu Glu Ser Gin Asp 

90 95 100 

atg aaa gec ctg cag aag gag eta gaa cag ttt gee aag ctg ctg aag 388 
Met Lys Ala Leu Gin Lys Glu Leu Glu Gin Phe Ala Lys Leu Leu Lys 
105 110 115 

cag aag agg ate acc ttg ggg tac acc cag gec gac gtg ggg etc acc 436 
Gin Lys Arg He Thr Leu Gly Tyr Thr Gin Ala Asp Val Gly Leu Thr 
120 125 130 135 

ctg ggc gtt etc ttt gga aag gtg ttc age cag acc acc ate tgt cgc 484 
Leu Gly Val Leu Phe Gly Lys Val Phe Ser Gin Thr Thr He Cys Arg 

140 145 150 

ttc gag gec ttg cag etc age ctt aag aac atg tgt aag ctg egg ccc 532 
Phe Glu Ala Leu Gin Leu Ser Leu Lys Asn Met Cys Lys Leu Arg Pro 

155 160 165 

ctg ctg gag aag tgg gtg gag gaa gee gac aac aat gag aac ctt cag 580 
Leu Leu Glu Lys Trp Val Glu Glu Ala Asp Asn Asn Glu Asn Leu Gin 
170 175 180 

gag ata tgc aaa teg gag acc ctg gtg cag gee egg aag aga aag cga 628 
Glu He Cys Lys Ser Glu Thr Leu Val Gin Ala Arg Lys Arg Lys Arg 
185 190 195 

act age att gag aac cgt gtg agg tgg agt ctg gag acc atg ttt ctg 676 
Thr Ser He Glu Asn Arg Val Arg Trp Ser Leu Glu Thr Met Phe Leu 
200 205 210 215 

aag tgc ccg aag ccc tec eta cag cag ate act cac ate gee aat cag 724 
Lys Cys Pro Lys Pro Ser Leu Gin Gin He Thr His He Ala Asn Gin 

220 225 230 
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ctt ggg eta gag aag gat gtg.gtt cga gta tgg ttc tgt aac egg cgc 772 

Leu Gly Leu Glu Lys Asp Val Val Arg Val Trp Phe Cys Asn Arg Arg 

235 240 245 



cag aag ggc aaa aga tea agt att gag tat tec caa cga gaa gag tat 820 
Gin Lys Gly Lys Arg Ser Ser He Glu Tyr Ser Gin Arg Glu Glu Tyr 
250 255 260 

gag get aca ggg aca cct ttc cca ggg ggg get gta tec ttt cct ctg 868 
Glu Ala Thr Gly Thr Pro Phe Pro Gly Gly Ala Val Ser Phe Pro Leu 
265 270 275 

ccc cca ggt ccc cac ttt ggc acc cca ggc tat gga age ccc cac ttc 916 
Pro Pro Gly Pro His Phe Gly Thr Pro Gly Tyr Gly Ser Pro His Phe 
280 285 290 295 

acc aca etc tac tea gtc cct ttt cct gag ggc gag gec ttt ccc tct 964 
Thr Thr Leu Tyr Ser Val Pro Phe Pro Glu Gly Glu Ala Phe Pro Ser 

300 305 310 

gtt ccc gtc act get ctg ggc tct ccc atg cat tea aac tgaggcacca 1013 
Val Pro Val Thr Ala Leu Gly Ser Pro Met His Ser Asn 

315 320 

gccctccctg gggatgctgt gagecaagge aagggaggta gacaagagaa cctggagctt 1073 
tggggttaaa ttcttttact gaggagggat taaaagcaca acaggggtgg ggggtgggat 1133 
ggggaaagaa gctcagtgat gctgttgatc aggagectgg cctgtctgtc actcatcatt 1193 
ttgttcttaa ataaagactg ggacacacag taaaaaaaaa aaaaaaaaac tcgag 1248 



<210> 36 
<211> 324 
<212> PRT 

<213> Mus musculus 



<400> 36 

Met Asp Pro Arg Thr Trp Leu Ser Phe Gin Gly Pro Pro Gly Gly Pro 
15 10 15 

Gly He Gly Pro Gly Ser Glu Val Leu Gly He Ser Pro Cys Pro Pro 
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20 25 30 

Ala Tyr Glu Phe Cys Gly Gly Met Ala Tyr Cys Gly Pro Gin Val Gly 

35 40 45 

Leu Gly Leu Val Pro Gin Val Gly Val Glu Thr Leu Gin Pro Glu Gly 
50 55 60 

Gin Ala Gly Ala Arg Val Glu Ser Asn Ser Glu Gly Thr Ser Ser Glu 
65 70 75 80 

Pro Cys Ala Asp Arg Pro Asn Ala Val Lys Leu Glu Lys Val Glu Pro 

85 90 95 

Thr Pro Glu Glu Ser Gin Asp Met Lys Ala Leu Gin Lys Glu Leu Glu 

100 105 110 

Gin Phe Ala Lys Leu Leu Lys Gin Lys Arg He Thr Leu Gly Tyr Thr 
115 120 125 

Gin Ala Asp Val Gly Leu Thr Leu Gly Val Leu Phe Gly Lys Val Phe 
130 135 140 

Ser Gin Thr Thr He Cys Arg Phe Glu Ala Leu Gin Leu Ser Leu Lys 
145 150 155 160 

Asn Met Cys Lys Leu Arg Pro Leu Leu Glu Lys Trp Val Glu Glu Ala 

165 170 175 

Asp Asn Asn Glu Asn Leu Gin Glu He Cys Lys Ser Glu Thr Leu Val 

180 185 190 

Gin Ala Arg Lys Arg Lys Arg Thr Ser He Glu Asn Arg Val Arg Trp 
195 200 205 

Ser Leu Glu Thr Met Phe Leu Lys Cys Pro Lys Pro Ser Leu Gin Gin 
210 215 220 

He Thr His He Ala Asn Gin Leu Gly Leu Glu Lys Asp Val Val Arg 
225 230 235 240 

Val Trp Phe Cys Asn Arg Arg Gin Lys Gly Lys Arg Ser Ser He Glu 

245 250 255 



« 
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Tyr Ser Gin Arg Glu Glu Tyr Glu 

260 

Gly Ala Val Ser Phe Pro Leu Pro 
275 280 

Gly Tyr Gly Ser Pro His Phe Thr 
290 295 

Glu Gly Glu Ala Phe Pro Ser Val 
305 310 

Met His Ser Asn 



Ala Thr Gly Thr Pro Phe Pro Gly 
265 270 

Pro Gly Pro His Phe Gly Thr Pro 

285 

Thr Leu Tyr Ser Val Pro Phe Pro 

300 

Pro Val Thr Ala Leu Gly Ser Pro 
315 320 



<210> 37 
<211> 1371 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (43). . (1122) 
<400> 37 

ctcatttcac caggcccccg gcttggggcg ccttccttcc cc atg gcg gga cac 54 

Met Ala Gly His 
1 

ctg get teg gat ttc gec ttc teg ccc cct cca ggt ggt gga ggt gat 102 
Leu Ala Ser Asp Phe Ala Phe Ser Pro Pro Pro Gly Gly Gly Gly Asp 
5 10 15 20 

ggg cca ggg ggg ccg gag ccg ggc tgg gtt gat cct egg acc tgg eta 150 
Gly Pro Gly Gly Pro Glu Pro Gly Trp Val Asp Pro Arg Thr Trp Leu 

25 30 35 



age ttc caa ggc cct cct gga ggg cca gga ate ggg ccg ggg gtt ggg 198 
Ser Phe Gin Gly Pro Pro Gly Gly Pro Gly He Gly Pro Gly Val Gly 

40 45 50 
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cca ggc tct gag gtg tgg ggg att ccc cca tgc ccc ccg ccg tat gag 246 
Pro Gly Ser Glu Val Trp Gly He Pro Pro Cys Pro Pro Pro Tyr Glu 

55 60 65 

ttc tgt ggg ggg atg gcg tac tgt ggg ccc cag gtt gga gtg ggg eta 294 
Phe Cys Gly Gly Met Ala Tyr Cys Gly Pro Gin Val Gly Val Gly Leu 
70 75 80 

gtg ccc caa ggc ggc ttg gag acc tct cag cct gag ggc gaa gca gga 342 
Val Pro Gin Gly Gly Leu Glu Thr Ser Gin Pro Glu Gly Glu Ala Gly 
85 90 95 100 

gtc ggg gtg gag age aac tec gat ggg gec tec ccg gag ccc tgc acc 390 
Val Gly Val Glu Ser Asn Ser Asp Gly Ala Ser Pro Glu Pro Cys Thr 

105 110 115 

gtc acc cct ggt gec gtg aag ctg gag aag gag aag ctg gag caa aac 438 
Val Thr Pro Gly Ala Val Lys Leu Glu Lys Glu Lys Leu Glu Gin Asn 

120 125 130 

ccg gag gag tec cag gac ate aaa get ctg cag aaa gaa etc gag caa 486 
Pro Glu Glu Ser Gin Asp lie Lys Ala Leu Gin Lys Glu Leu Glu Gin 
135 140 145 

ttt gee aag etc ctg aag cag aag agg ate acc ctg gga tat aca cag 534 
Phe Ala Lys Leu Leu Lys Gin Lys Arg He Thr Leu Gly Tyr Thr Gin 
150 155 160 

gee gat gtg ggg etc acc ctg ggg gtt eta ttt ggg aag gta ttc age 582 
Ala Asp Val Gly Leu Thr Leu Gly Val Leu Phe Gly Lys Val Phe Ser 
165 170 175 180 

caa acg acc ate tgc cgc ttt gag get ctg cag ctt age ttc aag aac 630 
Gin Thr Thr He Cys Arg Phe Glu Ala Leu Gin Leu Ser Phe Lys Asn 

185 190 195 

atg tgt aag ctg egg ccc ttg ctg cag aag tgg gtg gag gaa get gac 678 
Met Cys Lys Leu Arg Pro Leu Leu Gin Lys Trp Val Glu Glu Ala Asp 

200 205 210 

aac aat gaa aat ctt cag gag ata tgc aaa gca gaa acc etc gtg cag 726 
Asn Asn Glu Asn Leu Gin Glu He Cys Lys Ala Glu Thr Leu Val Gin 



WO 2005/080598 

215 220 



78/84 



225 



PCT/JP2005/002842 



gcc cga aag aga aag cga acc agt ate gag aac cga gtg aga ggc aac 774 
Ala Arg Lys Arg Lys Arg Thr Ser He Glu Asn Arg Val Arg Gly Asn 
230 235 240 

ctg gag aat ttg ttc ctg cag tgc ccg aaa ccc aca ctg cag cag ate 822 
Leu Glu Asn Leu Phe Leu Gin Cys Pro Lys Pro Thr Leu Gin Gin He 
245 250 255 260 

age cac ate gcc cag cag ctt ggg etc gag aag gat gtg gtc cga gtg 870 
Ser His He Ala Gin Gin Leu Gly Leu Glu Lys Asp Val Val Arg Val 

265 270 275 

tgg ttc tgt aac egg cgc cag aag ggc aag cga tea age age gac tat 918 
Trp Phe Cys Asn Arg Arg Gin Lys Gly Lys Arg Ser Ser Ser Asp Tyr 

280 285 290 

gca caa cga gag gat ttt gag get get ggg tct cct ttc tea ggg gga 966 
Ala Gin Arg Glu Asp Phe Glu Ala Ala Gly Ser Pro Phe Ser Gly Gly 
295 300 305 

cca gtg tec ttt cct ctg gcc cca ggg ccc cat ttt ggt acc cca ggc 1014 
Pro Val Ser Phe Pro Leu Ala Pro Gly Pro His Phe Gly Thr Pro Gly 
310 315 320 

tat ggg age cct cac ttc act gca ctg tac tec teg gtc cct ttc cct 1062 
Tyr Gly Ser Pro His Phe Thr Ala Leu Tyr Ser Ser Val Pro Phe Pro 
325 330 335 340 

gag ggg gaa gcc ttt ccc cct gtc tct gtc acc act ctg ggc tct ccc 1110 
Glu Gly Glu Ala Phe Pro Pro Val Ser Val Thr Thr Leu Gly Ser Pro 

345 350 355 

atg cat tea aac tgaggtgcct gcccttctag gaatggggga cagggggagg 1162 
Met His Ser Asn 

360 

ggaggagcta gggaaagaaa acctggagtt tgtgccaggg tttttggatt aagttcttca 1222 
ttcactaagg aaggaattgg gaacacaaag ggtgggggca ggggagtttg gggcaactgg 1282 



ttggagggaa ggtgaagttc aatgatgetc ttgattttaa tcccacatca tgtatcactt 1342 
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ttttcttaaa taaagaagct tgggacaca 1371 



<210> 38 
<211> 360 
<212> PRT 

<213> Homo sapiens 
<400> 38 

Met Ala Gly His Leu Ala Ser Asp Phe Ala Phe Ser Pro Pro Pro Gly 
1 5 10 15 

Gly Gly Gly Asp Gly Pro Gly Gly Pro Glu Pro Gly Trp Val Asp Pro 

20 25 30 

Arg Thr Trp Leu Ser Phe Gin Gly Pro Pro Gly Gly Pro Gly He Gly 

35 40 45 

Pro Gly Val Gly Pro Gly Ser Glu Val Trp Gly He Pro Pro Cys Pro 
50 55 60' 

Pro Pro Tyr Glu Phe Cys Gly Gly Met Ala Tyr Cys Gly Pro Gin Val 
65 70 75 80 

Gly Val Gly Leu Val Pro Gin Gly Gly Leu Glu Thr Ser Gin Pro Glu 

85 90 95 

Gly Glu Ala Gly Val Gly Val Glu Ser Asn Ser Asp Gly Ala Ser Pro 

100 105 110 

Glu Pro Cys Thr Val Thr Pro Gly Ala Val Lys Leu Glu Lys Glu Lys 
115 120 125 

Leu Glu Gin Asn Pro Glu Glu Ser Gin Asp He Lys Ala Leu Gin Lys 
130 135 140 

Glu Leu Glu Gin Phe Ala Lys Leu Leu Lys Gin Lys Arg He Thr Leu 
145 150 155 160 

Gly Tyr Thr Gin Ala Asp Val Gly Leu Thr Leu Gly Val Leu Phe Gly 

165 170 175 
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Lys Val Phe Ser Gin Thr Thr lie Cys Arg Phe Glu Ala Leu Gin Leu 

180 185 190 

Ser Phe Lys Asn Met Cys Lys Leu Arg Pro Leu Leu Gin Lys Trp Val 
195 200 205 

Glu Glu Ala Asp Asn Asn Glu Asn Leu Gin Glu He Cys Lys Ala Glu 
210 215 220 

Thr Leu Val Gin Ala Arg Lys Arg Lys Arg Thr Ser He Glu Asn Arg 
225 230 235 240 

Val Arg Gly Asn Leu Glu Asn Leu Phe Leu Gin Cys Pro Lys Pro Thr 

245 250 255 

Leu Gin Gin He Ser His He Ala Gin Gin Leu Gly Leu Glu Lys Asp 

260 265 270 

Val Val Arg Val Trp Phe Cys Asn Arg Arg Gin Lys Gly Lys Arg Ser 
275 280 285 

Ser Ser Asp Tyr Ala Gin Arg Glu Asp Phe Glu Ala Ala Gly Ser Pro 
290 295 300 

Phe Ser Gly Gly Pro Val Ser Phe Pro Leu Ala Pro Gly Pro His Phe 
305 310 315 320 

Gly Thr Pro Gly Tyr Gly Ser Pro His Phe Thr Ala Leu Tyr Ser Ser 

325 330 335 

Val Pro Phe Pro Glu Gly Glu Ala Phe Pro Pro Val Ser Val Thr Thr 

340 345 350 

Leu Gly Ser Pro Met His Ser Asn 
355 360 



<210> 39 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : primer 
<400> 39 

agggtctgct actgagatgc tctg 24 



<210> 40 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 40 

aggcaggtct tcagaggaag ggcg 24 



<210> 41 

<211> 26 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 41 

cgggctgtag acctgtctgc attctg 26 

<210> 42 

<211> 26 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 



<400> 42 

ggtccttctg tctcatcctc gagagt 



26 
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<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence "-primer 
<400> 43 

accaaggtca ccgcatccaa 20 



<210> 44 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 44 

cttcaccaag atttccgatg 20 



<210> 45 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 45 

gaatggtgga ctagcttttg 20 



<210> 46 

<211> 22 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : primer 
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<400> 46 

tgccatgaat gtcgatatgc ag 22 

<210> 47 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence - primer 

<400> 47 

ccgcggaaag tcaagagatt gggtgg 26 

<210> 48 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> • 

<223> Description of Artificial Sequence: primer 
<400> 48 

gcggccgcct ttacgggtca cgagggtcac 30 

<210> 49 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 49 

tgtggccagt gtttggttct ggcggg 26 

<210> 50 
<211> 26 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 50 

ctcgaggact cgccattcta gccaag 26 
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